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LETTER  OF  SUBMITTAL 


The  Honorable 

The  Secretary  of  State 

Washington,  D.  C. 

Dear  Mr.  Secretary: 

life  have  the  honor  to  submit  herewith  a  report  of  the  participation 
in  the  Twelfth  International  E&iry  Congress  by  the  delegates  represent- 
ing the  Government  of  the  Ifeited  States, 

The  Congress  was  held  in  Stockholm  in  August  19^9,  and  the  delegates 
of  the  liiited  States  thereto  were  designated  by  the  President  of  the 
l&iited.  States  "under  the  authority  of  letter  from  the  Secretary  of  State , 
dated  June  13,  19^ ♦  pursuant  to  an  invitation  from  the  Government  of 
Sweden  to  the  IMited  States  to  participate  in  this  Ifeiry  Congress.  The 
appointments  by  the  President  were  transmitted  to  us  through  you. 

The  report  herewith  summarizes  the  work  of  the  Congress,  ^ves  a 
brief  account  of  the  participation  lay  delegates  and  ipdivid\ia.ls  from  the 
liiited  States,  and  incl\:des  reviews  prepared  by  I&dted  States  delegates 
of  all  scientific  papers  presented  by  representatives  of  the  governments 
and  dairy  industries  of  various  cotmtries.    The  report  also  contains  a 
series  of  special  papers  pertaining  to  the  dairy  industry  of  Sweden, 
written  by  the  United  States  delegates, 
Bespect fully  submitted. 


0.  1*  Seed,  Cbairsan 
Eric  Jhgl\md,  Secretary 


May  12,  1950 
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QBGANIZATIOM  AMD  WORK       THE  TWELFTH  INTERNATIONAL 
liAJEY  CONGRESS 


SCOPE  OF  THE  INTERNATIONAL  DAIRY  CQN&RESSES 

During  the  First  International  Ikiry  Conference,  held  in  Brussels  in 
1903,  representatives  of  a  number  of  participating  countries  founded  the 
International  Dairy  Federation,    One  of  the  chief  tasks  assigaed  to  the 
Federation  from  its  inception  vjas  to  or^mize  international  dairy  con- 
gresses at  \^ch  representatives  of  the  dairy  industry  of  various  na- 
tions could  meet  and  exchange  ideas  re^irding  scientific  and  economic 
questions  of  world-wide  interest.    Twenty-one  countries  are  now  nenabers 
of  the  Federation,  as  indicated  on  page  4. 

The  Federation  is  credited  to  date  with  assisting  the  dairy  industry 
and  the  national  governments  of  the  member  nations  in  the  orgsmizat ion 
of  12  international  dairy  congresses  as  follows:    Brussels  in  1903; 
Ffeiris  in  1905;  The  Ifegue  in  1907;  Budapest  in  1909;  Stockholm  in  1911; 
Bern  in  191^;  Ikris  in  I926;  London  in  1928;  Copenhagen  in  1931;  '^obb 
and  Milan  in  193^;  Berlin  in  1937;  and  Stockholm  in  19^9. 

A  world  dairy  congress  was  held  in  the  IMited  States  in  1923,  at 
Washington,  D.  C,  Philadelphia,  Bsnnsylvania ,  and  Syracuse,  New  York. 
Although  the  Ubited  States  has  never  been  a  zuember  of  the  Federation, 
many  of  the  member  nations  sent  official  delegations  to  the  1923  con- 
gress; and  the  United  States  sent  official  dele^tions  to  the  congresses 
in  London,  Copenhagen,  Rome,  Berlin,  and  Stockholm. 


AMERICAN  PARTICIPATION  IN  THE  TWELFTH  CON&RESS 

On  September  17,  19^8,  the  Swedish  Government  extended  an  invitation 
to  the  liiited  States  Government  to  send  dele^tes  to  take  part  in  the 
Twelfth  International  IMry  Congress,  ^Mch  was  to  be  held  at  Stockholm 
in  August  19^  and  which  was  then  being  organized  under  the  distin- 
guished patronage  of  H.  R.  H.  the  Crown  Prince  GUSTAF  ADOLF,  the  Inter- 
national I&iry  Federation,  and  with  the  st^jport  of  the  Swedish  Govern- 
ment • 

This  invitation,  transmitted  to  the  Secretary  of  State  from  the 
Swedish  Snbassy,  on  behsilf  of  the  Government  of  Sweden,  was  referred  to 
the  Secretary  of  Agriculture  who  recommended  to  the  Secretary  of  State 
that  an  official  delegation  of  not  less  than  11  persons  attend  the 
Twelfth  International.  Ifeiry  Congress ♦ 

On  June  13,  19^9,  tl£  Secretary  of  State  nade  the  following  announce- 
ment:   "The  Government  of  the  liiited  States  accepts  with  pleasure  this 
gracious  invitation  and  will  be  represented  at  the  Congress  by  a  delegp^ 
tion  of  11  persons. •  .the  Anerican  Anibassador  at  Stockholm  has  been 
instructed  to  inform  the  Foreign  Office  of  the  acceptance  of  this 
invitation.. 


Official  Delegates  of  the  IMited  States  of  Aaerica  to  the 
Twelfth  CcHigress 

\Jpon  reconEBndation  of  the  Secretary  of  Agriculture  the  following 
delegates  were  named  by  the  President ,  and  the  Secretary  of  State 
notified  them  of  their  appointments: 


Br.  0,  E,  Beed,  Chief  of  the  Bureau  of  Efeiry  Industry,  United  States 
Department  of  Agriculture,  Washin^on,  D.  C,  who  also  acted  as  chairman 
of  the  deleft  ion. 

E!r.  Eric  Englund,  Agricultural  Attache  of  the  American  Embassy, 
Stockholm,  who  also  acted  as  secretary  of  the  deleft  ion. 

Mr.  Don  S.  Anderson,  Assistajit  Director  of  the  Ikiry  Branch,  Produc- 
tion and  Marketing  Administration,  United  States  Department  of  Agricul- 
ture, Washington,  D.  C. 

Prof.  A,  W.  Jkrrall,  Ifead  of  the  Agricultural  Engineering  Department, 
Michi^n  State  College,  East  lansing,  Michigan. 

Dr.  C.  E.  Holm,  Ifead  of  the  Division  of  I^iry  Products  Ee search 
Laboratories,  Bureau  of  Ikiry  Industry,  l&iited  States  Department  of 
Agriculture,  Washington,  D.  C. 

Dr.  Sherman  E.  Johnson,  Assistant  Chief  of  the  Bureau  of  Agricultural 
Economics,  Ifoited  States  Department  of  Agriculture,  Washington,  D.  C. 

Dr.  W.  E.  Krauss,  Associate  Director  of  the  Ohio  Agricultxiral 
Experiment  Station,  Wooster,  Ohio. 

Mrs.  Ethel  A,  Martin,  Director  of  the  Nutrition  Service,  National 
Lfeiiry  Council,  Chicago,  Illinois. 

Dr.  H.  H.  Sommer,  Professor  of  Ikiry  Industry,  Ifeiversity  of 
Wisconsin,  ^fedison,  Wisconsin. 

Dr.  Leland  Spencer,  Professor  of  >feirksting,  Cornell  lAiiversity, 
Ithaca,  New  York. 

Dr.  G,  M.  Trout,  Professor  of  Dfetiry  ^fenufactures ,  Michi^n  State 
College,  ikst  Lansing,  Michigan. 

In  addition  to  the  official  delegates,  the  following  persons  received 
apjxDintments  as  observers: 

Prof.  A.  C,  Baltzer,  East  lansing,  Michi^n. 

Dr.  Otto  F.  amziker,  La  Grange,  Illinois. 

Mr.  Bobert  Rosenbaum,  Philadelphia,  Pennsylvania. 


Individuals  from  the  Ifeited  States  of  America  who  Attended 
the  Twelfth  Congress 

In  addition  to  the  official  delegates  representing  the  IMited  States 
Government,  many  representatives  of  State  and  commercial  dairy  or^niza- 
tions,  State  agricultural  colleges  and  experiment  stations  attended  the 
International  Ikiry  Congress  at  Stockholm.    The  following  list  of 
individijals  from  the  IMited  States  who  attended  the  Congress  also 
includes  the  official  dele^tes. 

Mr.  Don  S.  Anderson,  Vfeshington,  D.  C. 

Prof.  A.  C.  Baltzer,  E^st  Lansing,  Michi^n. 

Mr.  Robert  Czemy,  West  field.  New  Jersey. 

Dr.  Eric  ihglund,  American  Embassy,  Stockholm,  Sweden. 

Prof.  A.  W.  Earrall,  East  Lansing,  ^fi.chigan. 

Mrs.  A.  W.  Farrall,  East  lansing,  Michigan. 

Mr.  ibxrall,  East  lansing,  Michi^n. 

Mr.  A.  J.  Eerm,  Rockford;  Illinois. 

Prof.  Norman  S.  Golding,  Pullman,  Washington. 

Mr.  M.  W.  Ikies,  Milwaukee,  Wisconsin. 

Mr.  C.  N.  Bfensen,  Champaign,  Illinois. 

Mr.  Leon  H.  Heller,  Oslo,  Norway. 

Dr.  G.  E.  Holm,  Vfeshington,  D.  0. 

Dr.  Otto  F.  Hunziker,  La  Grange,  Illinois. 

Dr.  Sherman  E,  Johnson,  Ifeshington,  D.  C. 
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Mrs.  SheriDan  E.  Johnson,  Ifeshington,  D.  C, 

Mr.  Pster  Joppe,  Grand  Rapids,  Michigan. 

Mrs.  Jennie  Joppe,  Grand  lipids,  Michi^Ji. 

Mr.  John  A,  Knudsen,  Vfellsboro,  Bsnnsylvania . 

Dr.  W,  E.  Krauss,  Wooster,  Ohio. 

Mrs.  W.  E.  Krauss,  Wooster,  Ohio. 

Mr.  Carl  E.  Lee,  Milwaukee,  Wisconsin. 

Mrs.  Ethel  A.  Martin,  Chica^,  Illinois. 

Prof.  Isaac  Ffeters,  Ames,  Iowa. 

Dr.  0.  E.  Reed,  Washington,  D.  C. 

Mrs.  0.  E.  Iteed,  Washington,  D.  C. 

Mr.  lynBn  H.  Rich,  Lo^Ji,  Utah. 

Mrs.  Ionian  H.  Rich,  Logan,  Utah. 

Mr.  Robert  Rosenbaum,  Philadelphia,  Pennsylvania. 

Mr.  Simon  Schwartz,  Two  Rivers,  Wisconsin. 

Mr.  Hslge  Shipstead,  Ik  vis,  California. 

Dr.  H.  H.  Sommer,  Msuiison,  Wisconsin. 

Mrs.  QniiB.  H.  Soraroer,  Madison,  Wisconsin. 

Dr.  Leland  Spencer,  Ithaca,  New  York. 

Mr.  Bemhard  Spur,  Philadelphia,  Pennsylvania. 

Mr,  Judson  G,  Squires,  Qnaha,  Nebraska. 

Mr.  J.  Bryan  Stine,  Chicago,  Illinois. 

Mr.  S.  Stoddard,  New  York  City. 

Mrs.  S.  Stoddard,  New  York  City. 

Dr.  G.  M.  Trout,  East  lansing,  Michigan. 

Mrs.  G.  M.  Trout,  East  lansing,  Michi^n. 

Miss  Trout,  Jhst  lansing,  Michi^m. 

Mr.  R.  A.  Trovatten,  St.  ikul,  Minnesota. 

Mr,  R.  Wilson,  Cotati,  Gsulifornia. 

Mrs.  Lenore  Wilson,  Cotati,  California. 

Prof.  G,  H.  Wilster,  Corvallis,  Oregon. 


COUNTRIES  PARTICIPATING  IN  THE  TWELFTH  CQNGRiSS 

Fifty-eight  countries,  the  FAO,  IFAP,  and  the  UNICEF,  sent  dele^tions 
to  the  Congress  and  took  part  also  in  the  exposition,  tours,  and  confer- 
ences.   A  total  of  2,161  persons  represented  the  5^  countries  and 
organizations  in  an  official  or  semiofficial  capacity.    Following  is  a 
list  of  the  countries  and  or^tnizations  and  the  number  of  participants 
from  each. 


last  of  fkrticipants 


Country 

Ikrticipants 

Country 

TBxt  iciT»nts 

.  .  1 

.  .  3 

.  .  .  .  26 

.  .  2 

.  .  .  .  55 

.  .  15 

.  .  .  .  2 

.  .  287 

.  .  .  .  57 

Dominican  Republic.  . 

.  .  1 

.  .  .  .  1 

.  .  2 

.  .  .  .  7 

.  .  1 

.  .  1 

Canada*  

.  .  .  .  5 

.  .  70 

.  .  139 

Chile  

.  .  .  .  5 

.  .  69 
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List  of  ikrticipants 


Country 

Ikrticipants 

Country 

I^rticipants 

T  "1  3 

.  .  .  .  9 

.  .  3 

n 

^       -      1»  — .               T^l-  — .  J  —  —  J  — 

r\ 

O       _1.                    —  J.       *  ^  !  

T  "1 

....  51 

IMion  of  South  Africa. 

.  .  286 

Iftiited  States  of  America  .  95 

.  .  .  .  97 

.  .  k 

•  .  .  .  14 

•  .  3 

•  .  5 

♦Countries  markBd  with  an  asterisk  are  members  of  the 
International  Ikiry  Federation. 


OPENING  OF  THE  CONGRESS 

The  Twelfth  International  Dairy  Congress  was  opened  on  Monday, 
Atigust  15,  1949,  in  the  Concert  fell  at  Stockholm.    More  than  2,000 
farmers,  men  of  science,  and  conroercial  daiiymen  representing  58  coun- 
tries were  present.   A  welcoming  address  was  given  hy  Mr.  B.  von 
Stockenstrfim,  president  of  the  Congress. 

His  Boyal  Highness  Crown  Prince  GUSTAF  ADOLF  opened  the  Congress, 
and  he  said,  in  part: 

"In  considering  the  milk  and  dairy  production  throughout  the  world, 
one  is  at  once  struck  by  its  enormous  importance  and  hy  its  colossal 
scope.   This  is  hut  natural  since  a  large  percentage  of  our  food  is  mde 
lip  of  milk  and  its  derivatives.    In  consequence,  production  and  hEindiing 
of  these  commodities  has  resulted  in  a  world-wide  business,  probably 
larger  than  any  other.    Thus  I  find  in  a  recent  poiblication  tha.t  present 
world  production  of  milk  is  tentatively  put  down  at  a  figure  not  far 
from  150  million  metric  tons  per  annum.    And  yet  before  the  war  this 
figure  was  considerably  higher. 

"I  think  you  will  all  agree  with  me  that  an  early  returning  in  this 
respect  to  at  least  prewar  figures  would  be  highly  desirable.    For  no 
doubt'  the  setback  in  dairy  production  caused  by  the  war  most  to  no  mean 
extent  be  made  responsible  for  the  undernourishment,  more  especially  of 
young  children,  which  of  latter  years  has  caused  so  much  suffering  and 
distress.    Moreover,  dairy  produce  as  a  source  of  nourishment  is  of  such 
predomimnt  inportance  that  material  improvement  in  the  general  standar*^ 
of  living  cannot  be  expected  without  a  gradual  increase  in  the  output  of 
milk." 

Professor  R.  Burri  of  Switzerland,  president  of  the  International 
Ife.iry  Federation,  spoke  of  the  relationship  betvreen  the  Federation  and 
the  International  Dairy  Congresses.    He  was  followed  by  Professor 
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R,  Mork  of  Norway,  who  presented  one  of  the  Congress's  general  lectures 
on  the  social  and  economic  aspects  of  the  liquid  milk  trade. 


RECKPTIC^S  FOR  VISITING  lELBGATES 

On  Sunday  evening,  August  Ik,  there  vas  a  reception  for  all  delegates 
in  Storkyrkan  with  a  speech  by  Bishop  >fenfred  Bjttrkqvist. 

On  Monday  evening,  August  I5,  all  delegates  were  guests  at  a  recep- 
tion given  by  the  Federation  of  Swedish  Farmers'  Associations  and  the 
Swedish  Ifeiiries  Association  in  the  City  BelLI, 

On  Wednesday,  August  1?,  the  Swedish  Minister  of  AgricuItTire  g^.ve  a 
dinner  at  the  Grant  Hotel  in  honor  of  selected  guests. 

On  Thursday,  August  18,  a  banquet  was  given  by  the  Confess  in  the 
City  ^lLI  for  all  participants. 


CONGRESS  SESSIONS  AND  EVENTS  OF  INTEREST 

All  regular  sessions  of  the  various  sections  of  the  Congress  were 
held  in  the  House  of  Pferliainent  from  August  16  to  19,  mainly  in  the 
mornings.    The  afternoon  program  of  each  day  consisted  of  either  films 
or  escorted  tours.    The  films  were  on  phases  of  the  dairy  industry  and 
were  furnished  the  Congress  by  soms  of  the  participating  countries. 
The  dele^tes  who  took  the  tours  were  shown  dairy  establishments,  dairy 
and  livestock  farms,  and  points  of  scenic  interest  in  and  adjacent  to 
Stockholm.    Following  the  closing  of  the  Congress,  more  couprehensive 
tours  wc,re  arranged  so  that  the  dele^tes  could  see  the  dairy  sections 
of  ^den.    Some  of  these  post-Congress  tours  lasted  for  several  days 
and  ai'forded  an  opportunity  for  the  delegates  to  study  Swedish  agricul- 
ture in  nany  parts  of  the  country. 


The  ladies'  Program 

Wives  of  participants  had  the  opportunity  to  learn  about  Stockholm — 
its  sights  and  social  welfare,  Swedish  history,  airt  and  art  handicraft — 
by  going  on  the  sightseeing  tours,  one-day  excursions,  and  study  tours 
that  were  arranged  by  the  ladies'  Conmittee  of  the  Congress.  Each 
day's  program  was  arranged  in  a  different  vein,  such  as  commercial 
day,"  •'cultural  day,"  and  "social  and  shopping  day." 


GLOSIM>  OF  THE  CONGRESS 

The  final  session  of  the  Congress  took  place  in  the  Concert  Ball  at 
2  p.  m.,  Friday,  August  19 .    General  Director  B,  von  Stockenstrttm, 
president  of  the  Congress,  opened  the  final  Plenary  Session.  Resolu- 
tions resolved  during  the  Congress  were  read  and  approved.    Then  sifter 
several  appreciatory  comments  by  Confess  officials,  the  president 
declared  the  Twelfth  International  Dairy  Congress  to  be  closed. 


RECCMIENDATIONS  CONCERNING  FUTURE  CONGRESSES 

The  official  delegates  of  the  liiited  States  are  of  one  accord  that 
this  country  has  much  to  ^in  by  being  represented  at  all  fut\ire 
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international  dairy  congresses.    Discussion  and  st-udy  of  the  results 
produced  by  scientific  dairy  research  in  many  countries  afford  im- 
measurable advantages  to  dairy  interests  in  the  IMited  States.  Barti- 
cipants  in  the  Congress  presented  a  total  of  ^9  scientific  papers 
covering  all  phases  of  the  dairy  industry ,  and  of  this  number  5-3  papers 
were  from  the  IMited  States.    Moreover,  aside  from  the  benefits  to  be 
gained  by  an  exchange  of  ideas  on  the  numerous  scientific  and  practical 
subjects  relating  to  the  dairy  industry,  there  is  the  eqmlly  important 
result  that  may  be  expected  through  developjnent  of  international  under- 
standing and  good  will.    A  meeting  of  delegates  from  5^  coxmtries,  as 
was  the  case  at  the  Stockholm  Congress,  is  of  such  far-reaching  impor- 
tance from  both  of  these  viewpoints  that  the  United  States  should  be 
represented  at  all  such  fixture  congresses. 

The  American  delegation  wishes  to  thank  the  officials  of  the  Swedish 
Government  and  of  the  Twelfth  International  r&iry  Congress,  and  in 
particular  WaldemEir  Ljung,  the  Secretary-General,  for  the  nEtny  honors 
and  courtesies  extended  to  thjs  delegation  on  this  occasion. 


REPORT  OF  THE  SESSIONS  OF  THE  COMJEESS 

The  program  for  the  presentation  and  discussion  of  the  scientific 
papers  v^s  carried  out  under  six  sections  as  follows: 

1.  Milk  production,  hygiene,  and  control. 

2.  Physics,  chemistry,  and  microbiology. 

3.  Ife,iry  industrial  technique 

a.  Processing 

b.  Engineering 

c.  Building. 

4.  Economics  and  trade 

a.  Operational  economics 

b.  Trade 

c .  St  andardi  zat  ion . 

5.  Organization  of  the  dairy  industry. 

6.  Tropical  dairying. 

The  work  of  the  respective  sections  was  carried  out  from  August  15  to 
August  19,  during  the  morning  hours.    Section  I  dealt  with  k  subjects; 
section  II,  with  5  subjects;  section  III,  with  12  subjects;  section  IV, 
with  9  subjects;  section  V,  with  2  siibjects;  and  section  VI,  with  k 
subjects . 

A  general  reporter  was  assigned  for  each  topic.    With  the  assistance 
of  one  or  two  collaborators,  each  general  reporter  prepared  a  sumnary  of 
all  papers  that  were  submitted  under  his  topic,  and  the  sumnarized 
report  was  the  only  paper  read  to  the  delegates. 

The  official  languages  of  the  Congress  were  English,  French,  German, 
and  Scandinavian.   The  general  reports  were  presented  in  one  of  the 
three  first-named  languages. 

A  set  of  seven  volumes  containing  all  Congress  presentations  is 
available.    The  first  five  volumes  contain  in  full  the  409  submitted 
papers.    The  sixth  volume  contains  the  33  general  reports,  and  the 
seventh  volume  is  a  report  of  the  actual  Congress  and  a  record  of  the 
oral  debates.    The  papers  are  printed  in  the  language  in  which  they  were 
submitted  and  conclude  with  sumoBries  in  all  three  languages.  Orders 
for  these  volumes  can  be  sent  to  the  Twelfth  International  Ifeiiiy  Con- 
gress, Post  box  642,  Stockholm,  Sweden.    The  prices  are:  Iftibound, 
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Volunes  1-7,  50  Swedish  kronor;  bound,  Volumee  1-7,  90  Swedish  kroner. 

For  the  purpose  of  this  report  to  ths  Confess,  members  of  the 
American  delegation  have  reviewed  the  most  interesting  papers  and  pre- 
pared brief  abstracts.    Several  special  papers  have  also  been  prepared 
as  follows: 

The  Dairy  InduEtry  in  Sweden,  by  She  man  E,  Johnson. 
Breeds  of  I^ry  Cattle  in  ^eden,  by  0.  E.  Eeed. 
Ikiry  Cattle  Nutrition  in  Sweden,  by  W.  E.  Krauss. 
Cooperative  Dairy  Marketing  in  Sweden,  by  Leland  Spencer. 
I&iry  Products  in  Sweden,  by  H.  H.  Sonmer. 
Ikiry  Products  Research  in  Sweden,  by  G.  E.  Iblin. 
Consujrption  of  Ife,iry  Products  in  Sweden,  by  Mrs.  Ethel  A.  Martin. 
Observations  on  Fluid  Milk  Processing  in  Sweden,  by  G.  M,  Trout. 
Dairy  Machinery  and  Eq^uipment  in  Northwestern  Europe,  by 
A.  W.  Farrall. 

Government  Action  in  Relation  to  the  I^iry  Ind\istry,  by 
Don  S.  Anderson. 


SECTICN  I.— MILK  PRODUCTION,  HTGIIM  AND  CONTROL 

Sixty-seven  papers  were  submitted  for  discussion  under  Section  I, 
Milk  Production,  Ifygiene  and  Control.    The  subject  natter  vas  presented 
Tinder  four  different  subjects,  as  follows: 

Subject  1. — The  Influence  of  Feedir^  on  the  Con5X)sition  of  Milk  and 
on  the  Qijality  of  Ikiry  Prod-ucts. 

Subject  2. — Milking  (Including  I^hine  Milking)  and  the  Treatment  of 
Milk  before  Efelivery  to  the  Ikiry. 

Subject  3- — ^The  Ikyment  for  Milk  on  a  Quality  (Conpositional  and 
^gienic)  Basis  on  Delivery  to  the  Ifelry. 

Subject  4. — Methods  to  be  Employed  by  the  Dairy  Industry  in  Eradicat- 
ing Conta^ous  Diseases  in  Ikiry  Cattle. 


Conments,  Section  I,  Subject  1 

The  16  pe^jers  that  were  submitted  for  discussion  under  Subject  1, 
The  Influence  of  Feeding  on  the  Con^xDsition  of  Milk  and  on  the  Quality 
of  Ikiry  Products,  were  sunsiBrized  by  a  general  reporter  for  the 
Congress,  and  his  paper  was  the  only  one  read  to  the  assembled 
delegates.    K.  Breirem,  of  Norway,  was  the  general  reporter. 

Dr.  W.       Krauss,  who  was  an  official  delegate  for  the  Ihited  States, 
has  prepared  the  following  sunmary  of  the  more  pertinent  papers 
especially  for  this  report. 


THE  INFLUENCE  OF  FSEDING  ON  THE  COMPOSTTICN  OF  MILK  AND  ON 
THE  QUALITY  OF  DAIRY  PRODUCTS 

Connnents  b^  W.  E,  Krauss,  Associate  Director  of  the  Ohio  A^icrltural 
Experiment  Station,  Wooster,  Ohio 

This  subject  was  discussed  under  four  headings:    (1)  Composition  of 
milk;  (2)  consistency  of  butter;  (3)  flavor  and  siroma  of  milk  and 
butter;  and  (4)  the  suitability  of  the  milk  for  cheesemaking  and  for 
condensed  milk  nanufacture. 
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1.  A  general  suiniBxy  of  the  world's  literature  \<as  given.  In 
general,  there  is  agreement  that  under  practical  conditions  and  using 
ordinary  feeds  there  is  little  relationship  between  the  nature  of  the 
feed  and  the  percentage  of  fat  in  the  milk  produced.    Norwegian  experi- 
ments had  shown  that  extreme  underfeeding  of  protein  and  energy  for  3 
months  after  calving  lowered  the  fat  percentage  from  k.Z6  to  3.6?, 
Swedish  work  pointed  to  an  increase  in  the  fat  percentage  of  milk  during 
early  lactation  when  heavy  feeding  was  practiced  during  calfhood  and 
heiferhood.    As  a  rule  the  feeding  of  hi^h-fat  feeds  such  as  oil  cakes 
increases  the  fat  content  of  milk  which  may  or  may  not  be  real.  Work 
done  in  Germany,  ItenmEirk,  and  Sweden  has  shown  heavy  increases  in  milk 
yield  and  marked  decreases  in  fat  percentage  when  cows  were  turned  out 
to  young  luxuriant  pasting.    This  was  attributed  to  disturbances  in 
rumen  fermentation. 

Discussion  of  other  factors  affecting  the  fat  percentage  of  milk 
cited  resiilts  in  keeping  with  generally  accepted  views  in  the  Ifeited 
States,  including  work  on  the  feeding  of  iodinated  casein. 

Some  evidence  from  Denmark,  NoDTway,  and  Finland  si:^gests  tl^t  the 
protein  content  of  milk,  and  particularly  casein,  can  be  lowered  by 
feeding  protein-deficient  rations.    In  England,  New  Zealand,  Holland, 
and  Switzerland,  the  solids-not-fat,  and  especially  the  protein  content 
of  milk,  was  lowered  by  feeding  low-ener^  rations. 

Iodine,  zinc,  man^mese,  and  cobalt  were  cited  as  minerals  whose 
concentration  in  milk  can  be  altered  through  feeding. 

Discussion  on  the  variation  of  vitamins  in  milk  centered  around  vita- 
min A  and  carotene  with  full  recognition  of  the  significant  finding  of 
the  cooperative  study  made  in  the  Ifeited  States,  and  of  the  work  on  the 
effect  of  quality  of  hay,  pastures,  and  grass  silage. 

2.  Consistency  of  butter  is  associated  with  iodine  number.  A  rela- 
tionship was  shown  in  Dutch  experiments  between  the  natixre  and  stage  of 
the  roughage  and  the  iodine  nioinber  of  milk  fat,  and  in  Norway  the  feed- 
ing of  A.I.V.  silage  tended  to  give  a  soft  butter. 

3.  Time  of  feeding  seemed  to  be  the  in^rtant  consideration  in  the 
discussion  on  relationships  between  feed  and  aroma.    The  tendency  of 
high  quality  roughages  to  reduce  the  susceptibility  of  milk  to  oxidized 
flavors  was  pointed  out. 

4.  The  weight  of  evidence  points  to  a  lack  of  relationship  between 
the  feeding  of  silage  and  changes  in  milk  quality  that  are  unfavorable 
to  cheeseraaking,  and  that  secondary  infections  rather  than  changes  in 
milk  composition  are  the  causes  of  faulty  fermentations  in  cheese.  In 
Germany,  however,  the  stability  of  condensed  milk  in  storage  decreased 
as  the  proportion  of  silage  milk  increased. 

In  the  discussion  on  this  report  it  was  pointed  out  that  much  of  the 
work  reported  had  academic  interest  and  the  question  >bs  raised  as  to 
the  practical  application  of  the  results  in  view  of  the  present  avail- 
ability of  siibstances  that  can  be  added  to  milk  to  overcome  any 
defects.    No  satisfactory  answer  vas  forthcoming. 


Comments,  Section  I,  Subject  2 

The  22  papers  that  were  submitted  for  discussion  under  Subject  2, 
Milking  (Including  Machine  Milking)  and  the  Treatnient  of  Milk  Before 
Delivery  to  the  Dairy,  were  summarized  by  a  general  reporter  for  the 
Congress,  and  his  summry  was  the  only  paper  read  to  the  assembled 
delegates.    S.  0.  Koch,  of  Denmark,  was  the  general  reporter. 

Dr.  G.  M.  Trout,  who  was  an  official  delegate  for  the  United  States, 
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has  prepared  the  following  sujnnary  of  the  more  pertinent  papers, 
especially  for  this  report. 


MILKING  (INCLUDING  MA.CHINE  MILKING)  AND  THE  TREATMENT  OF  MILK 
BEFORE  DELIVERY  TO  THE  DAIRY 

Comments  by  G.  M.  Trout,  Professor  of  Ikiry  Manufactures, 
Michic^an  State  College,  East  Lansing,  Michigsui 

A  review  of  some  19  papers  submitted  under  this  title  showed  marked 
disagreement  among  authorities  on  certain  p>B.ses  of  the  subject.  General 
agreement  seenied  to  be  aanifest  that  the  millcing  process  should  be  car- 
ried out  painlessly  and  be  completed  quickly,  re^xdless  of  hand  or  ma- 
chine milking.    Both  moist  and  dry  (antiseptic  vaseline)  washing  of  the 
udder  before  milking  as  a  means  of  controlling  mstitis  had  its  advo- 
cates.   Likewise,  several  methods  of  washing  and  care  of  milk  utensils 
were  prescribed.    The  problems  connected  vdth  nil/C  and  the  treatment  of 
milk  elucidated  through  the  papers  submitted  suggested  that: 

1.  A  guide  should  be  worked  o^jt  for  the  cleanrig  of  udder  and  teats 
before  milking,  with  particular  re^rd  to  the  use  of  chlorine-solution 
which,  when  correctly  used,  may  both  contribute  to  reducing  the  risk  of 
spreading  infection,  and  act  as  an  agent  in  reducing  the  initial  number 
of  germs  in  the  milk. 

2.  A  standard  method  be  worked  out  for  ascertaining  the  cleanliness 
of  the  milk  utensils,  in  order  to  create  the  possibilit.y  of  con^^aring 
the  results. 

3.  A  standard  guide  be  worked  out  for  the  cleaning  and  disinfection 
of  the  milking  machines,  and  that  the  dairy  industry  try  at  the  same 
time  to  insure  that  this  guide  is  follov/ed  closely  by  the  manxifacturers 
in  the  instruction  of  the  producers  in  the  use  and  treatment  of  the 
machines. 


CoEments,  Section  I,  Subject  3 

The  12  papers  tlmt  ^re  submitted  for  discussion  urider  Subject  3» 
The  Payruent  for  Kdlk  on  a  ^lity  (Conpositional  and  Ifygienic)  Basis  on 
Delivery  to  the-  Dsdry,  were  sunnarized  by  a  general  reporter  for  the 
CoFigress,  and  his  sunnBry  was  the  only  paper  read  to  the  assembled 
dele^tes.    P.  N.  Boekel,  of  Holland,  was  the  general  reporter. 

Dr.  G.  M.  Trout,  who  was  an  official  dele^te  for  the  United  States, 
has  prepared  the  following  suDmary  of  the  more  pertinent  papers, 
especially  for  this  report. 


V    THE  PAYMENT  FOR  MILK  ON  A  QUALITY  ( COMPOS  IT  lOKAL  ATO  HYGIENIC)  BASIS 

ON  DELIVERY  TO  THE  DAIRY 

Comments  by  G.  M.  Trout,  Professor  of  Ife.iry  >feiiufactures , 
Michi^n  State  College,  East  lansing,  Michigan 

Reports  submitted  in  this  discussion  did  not  allow  of  a  general  con- 
clusion reading  the  most  desirable  system  of  payment  for  milk  on  a 
con5)Osition  and  quality  basis  because  of  the  greatly  different  ways  in 
which  the  subject  had  been  approached.    There  is,  however,  a  general 
endeavor  to  make  payments  for  milk  on  a  conposition  basis  dependent  on 
the  nonfat  solids  content  as  well  as  on  the  butterfat  content. 
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The  author  concluded  and  recommended  timt:    (a)  As  far  as  the  exclu- 
sive production  of  butter  v»as  concerned,  it  was  sufficient  to  base  the 
payment  for  milk  on  the  butterfat  content;  (b)  if  the  milk  were  to  be 
used  excliasively  for  the  manufacture  of  cheese  and  milk  products  or  for 
liq^uid  consuinption,  price  was  dependent  on  components  of  milk  other  than 
fat;  (c)  milk  price  be  based  in  i)art  on  its  hiygienic  quality — smell, 
reduction  time,  cleanliness,  and  presence  of  streptococci — on  farm  in- 
spection and  control  of  disease*    Fluctuations  on  the  protein  content  of 
milk,  whether  dependent  on  the  butterfat  content,  need  to  be  investi- 
gated so  that  in  selecting  of  dairy  cattle  the  presence  of  these  valu- 
able coinponents  of  the  milk  can  be  taken  into  consideration. 


Comments,  Section  I,  Subject  4 

The  17  papers  ttnt  were  submitted  for  discussion  under  Subject  4, 
Methods  to  be  iinployed  by  the  Dairy  Industry  in  Eradicating  Contagious 
Diseases  in  Efe.iry  Cattle,  were  suinnarized  by  a  general  reporter  for  the 
Congress,  and  his  suinnBry  vas  the  only  paper  read  to  the  assembled  dele- 
gates*   P.^  Mstli,  of  Switzerland,  was  the  general  reporter. 

Dr.  W.  E,  Krauss,  who  was  an  official  dele^te  for  the  Ifoited  States, 
has  prepared  the  following  siimmary  of  the  more  pertinent  papers, 
especially  for  this  report* 


METHODS  TO  BE  EMFLOYED  BY  THE  miRY  UmSHEf  IN  ERADICATING 
CONTAGIOUS  DISEASES  IN  DAISY  CATTLE 

ConiDents  by  W.  E.  Kra-uss,  Associate  Director  of  the  Ohio  Agricultural 
Experiment  Station,  Wooster,  Ohio 

Three  diseases  of  dairy  cattle  were  disoissed:    Bovine  tuberculosis. 
Bang's  disease,  and  streptococcal  mastitis. 

Various  measures  involving  hygiene,  testing  and  elimination,  price 
premiums  for  noninfected  milk,  govemioent  control  and  financing,  vaccina- 
tion, and  treatment  were  discussed  and  evaluated.    Numerous  general 
recoramsndations  were  made,  practically  all  of  which  axe  in  effect  in  the 
Ifeiited  States. 

The  report  incidentally  reported  white  scours,  pyogenes  and  salmon- 
ella infections,  diphtheria,  indigestion,  parasites,  and  trichomoniasis, 
and  avoided  foot-ajid-iaouth  disease  entirely. 


SECTION  II  PHYSICS,  CHEIMISrRY.  AND  MICROBIOLOGY 

One  hundred  and  twenty  papers  were  submitted  for  discussion  under 
Section  II,  Physics,  Chemistry,  and  Microbiology.   The  subject  matter 
was  presented  -under  five  different  subjects.    The  subjects,  and  the  name 
of  the  general  reporter  for  each  subject,  are  as  follows:  » 

Subject  1. — Tte  Physical  Structxire  of  Milk  and  Dairy  Prodiacts; 
H.  Mulder,  Holland. 

Subject  2. — ^The  Chemical  Composition  of  Milk  and  Dairy  Products; 
J.  Keilling,  France. 

Subject  3« — Oxidation  Processes  in  Milk  and  Ikiry  Products; 
G.  E.  Holm,  U.  S.  A. 

Subject  4. — Microbiological  Processes  in  Milk  and  Dairy  Products; 
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A,  T.  R.  >fettick,  Great  Britain. 

Subject  5- — Analytical  and  Research  Methods;  A.  C.  Aixiersen,  Denmark. 

Dr.  G.  E.  Holm,  who  was  an  official  delegate  for  the  United  States, 
ha£  prepared  the  following  sumnELry  of  the  papers  presented  under  the 
five  subjects,  especially  for  this  report. 


SECTION  II,  Physics,  Chemistry,  and  Microbiology 

Comments  by  G.  E.  Holm,  Bureau  of  Dairy  Industry, 
United  States  Dspertment  of  Apiculture,  Washington,  D.  C. 

At  the  meetings  of  the  Twelfth  International  Ikiry  Congress  the 
physical,  chemical,  and  microbiological  problems  of  milk  and  dairy  prod- 
ucts were  discussed  in  sectional  meetings  devoted  to  the  subjects  of 
(a)  physical  structure,  (b)  chemical  conposition,  (c)  oxidative  spoil- 
age, (d)  microbiological  processes,  and  (e)  analytical  and  research 
methods.    Work  was  reported  of  studies  on  the  application  of  special 
techniques  in  colloid  and  physical  chemistry  to  define  the  properties 
and  explain  the  behavior  of  milk  protein  and  fat  dispersions,  i.e., 
creaming,  gelation,  coagulation,  particle  size,  hydration,  etc.  Though 
progress  has  been  made,  the  reports  indicate  that  we  still  do  not  have 
a  clear  picture  of  tte  physical  structure  of  milk  and  variations  in  its 
structure  during  handling,  processing,  and  stora^.    Nor  do  we  have  the 
explanations  for  some  of  the  anomalo'us  behaviors  of  some  milks  and  milk 
products.    Similarly  with  respect  to  conposition.    The  precise  chemical 
and  physical  nature  of  the  constituents  is  still  in  question,  as  indi- 
cated by  reports  on  the  nature  of  the  calcium  caseinate  system,  the  fat 
acid  conposition  of  the  fat,  the  types  of  proteolysis  in  cheese ,aand 
the  unidentified  vitamins  in  milk. 

The  spoilage  of  dairy  products  is  still  being  studied  in  its  exten- 
sive phase.    The  relationship  of  physical  conditions,  con^sition,  and 
other  factors,  as  well  as  the  use  of  antioxidants  has  been  explored 
quite  thoroughly.    Sane  studies  of  the  fundamental  reactions  concerned, 
and  the  accurate  measurement  of  the  susceptibility  to  and  degree  of 
spoilage  of  fats,  were  also  reported. 

The  accurate  determination  of  moisture  and  fat  in  dairy  products, 
especially  in  cheese  and  dried  milks,  has  received  some  attention. 
Stixiies  on  measurements  of  the  hardness  and  texture  of  cheese  have 
added  to  our  knowledge  of  the  correlated  factors  concerned,  but  have 
not  established  definitely  the  tests  that  would  be  most  beneficial  to 
a  knowledge  of  the  desired  properties  of  this  product.    The  work  re- 
ported on  the  phosphatase  test  for  pasteurization,  especially  its  use 
on  cheese,  was  of  special  interest. 

The  stiadies  of  greatest  interest  in  microbiological  subjects  seemed 
to  be  those  of  butter  cultures  and  butter  aroca  ar^  those  dealing  with 
bacteriophage  and  its  control  in  the  cheese  industry.    Other  stuiies  in 
this  field  dealt  with  proteolysis  in  cheese  and  lipolysis  by  molds ,  and 
the  role  of  microor^nisms  in  causing  defects  in  butter  and  other  dairy 
products. 

An  outstanding  characteristic  of  the  programs  in  these  sections  as 
evidenced  by  the  papers  presented  was  the  eaphasis  which  is  being 
placed  by  everyone  on  fundamental  work  in  an  effort  to  explain 
anomalous  behaviors  of  milk  constituents  and  products. 


11 


SECTION  III — mim  INDUSTRIAL  TECHNIQUE 


Seventy-seven  papers  were  submitted  for  discussion  under  Sectloa  III, 
Efeiiry  Industrial  Technique.    The  subject  matter  was  presented  uiKier 
twelve  different  subjects,  as  follows: 

(a)  Processing 

Subject  1. — The  Treatment  of  Milk  for  Humn  Gonsiiiript  io\. 
Subject  Z, — Gont  in^aO'Jis  Biitterroakiiii^'. 
Subject  3' — Stora^  of  Cheese. 
Subject  4. — Ice  Cream  ^knuf actiare . 

Subject  5- — Cleaning  of  Dairy  Equipment  aad  Control  of  o.-ie 
Efficiency  of  the  Cleaning  Processes. 

(b)  Engineering 

Subject  1. — Concentration  of  Milk  and  Milk  Products. 
Subject  2. — Temperature  Control  in  the  Storage  of  Daiiy 
Products . 

Subject  3» — Standardization  of  Materials  and  Fittings  for 
Ifediy  >fe,chinery. 

Subject  4. — Ffeisteurizat  ion  and  Cooling  of  Milk  in  the 
Jfenufacture  of  Ikiiy  Products. 

(c)  Building 

Subject  1, — Planning  of  Dfeiiries  Accordi:ig  to  Size  and 
Punot  ions . 

Subject  2. — Const riiot ion  of  Dairies  and  Choice  of  Building 
I^terial . 

Subject  3 — Disposal  of  Ifeiiry  V/aste  Water. 


Comments,  Section  III  (a),  Subject  1 

The  15  papers  that  were  sxxbmitted  for  discussion  under  Subject  1, 
The  Treatment  of  Milk  for  Hunan  ConsuTption,  were  summarized  by  a 
general  reporter  for  the  Congress,  and  his  paper  was  the  only  one  rea^l 
to  the  assembled  dele^tes.    Dr.  G.  M.  Trout,  an  official  dele^te  for 
the  United  States,  was  the  general  reporter. 


THE  TBElATMEaC  OP  MILK  PQH  HUMAN  CONSIMFTION 

ComnBnts  by  G.  M.  Trout,  Professor  of  Dairy  Manufactures, 
Michi^ui  State  College,  East  lansing,  Michigan 

In  this  paper,  the  writer  reviews  I5  papers  on  the  subject  submitted 
to  the  Congress.    These  papers  showed  (a)  a  trend  toward  higher  pasteur- 
ization ten$)eratures ;  (b)  closer  inspection  of  raw  materials,  plants  and 
processes,  to  insure  freedom  from  coliform  contamination  and  sT:?)erior 
keeping  quality  of  the  pasteurized  product;  (c)  application  of  physico- 
chemical  principles  to  inprove  the  old  and  create  new  milk  products;  sind 
(d)  recognition  and  acceptance  of  mBny  new  problems  and  processes  inci- 
dent to  homogenization* 


ConBBnts,  Section  III  (a),  Subject  2 

The  seven  papers  that  were  submitted  for  discussion  under  Siibject  2, 
Continuous  Buttennaking,  Mere  sinmarized  by  a  general  reporter  for  the 
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Cox]gre88»  ani  his  paper  vfas  the  only  one  read  to  the  asseflibled  dele- 
gates.   N.  KiE^,  of  S\#Bden,  was  the  general  reporter. 

Prof.  A.  W.  Ikrrall,  who  was  an  official  delegate  for  tlrje  liiited 
States,  hEis  prepared  the  following  sunnary  of  the  more  pertinent  papers, 
especially  for  this  report , 


CONTINUDUS  BITPTEBMAKING 

Cominents  by  A.  W.  ftirrall,  Ifead  of  the  Agricult\jral 
aigineering  DepartmBnt,  Michigan  State  College,  East  Lansing,  Michigan 

Great  interest  was  shown  in  the  subject  of  continuous  butternBking. 
Both  in  Europe  and  America  new  processes  are  now  under  tests  in  coimnBr- 
cial  dairy  plants.    Five  principal  types  of  mchines  are  described. 
These  are  the  Fritz,  the  Alpha  Process,  the  New  Way  Process,  the  Cherry- 
Burrell  Process,  and  the  Creamery  Package  Process. 

Each  of  the  new  processes  was  described  briefly;  however,  the  princi- 
pal discussion  centered  around  the  general  advantages  of  contin-uoiis 
manufacture  from  the  standpoint  of  the  quality  and  labor  saving.  It 
appeared  that  the  butter  nede  from  the  several  different  processes  is 
being  used  in  commerce  and  that  the  next  few  years  would  see  the  ulti- 
mate perfection  of  the  continuous  process  and  result  in  improved  quality 
of  butter  and  lower  cost  of  manufacture.    Dr.  Mohr,  Director  of  Kiel 
Institute,  Germany,  has  made  exhaustive  studies  of  the  con^arat ive 
structure  of  batch  and  continuoias  type  butter. 


Commsnts,  Section  III  (a).  Subject  3 

The  six  papers  that  were  suhmitted  for  discussion  under  Subject  3» 
Storage  of  Cheese,  were  suamarized  by  a  general  reporter  for  the  Con- 
gress, and  his  paper  was  the  only  one  read  to  the  asseidbled  delegates. 
E.  Cajjstick,  of  Great  Britain,  iKas  the  general  reporter. 

Dr.  H.  H.  Sommer,  who  yas  an  official  delegate  for  the  Ifeited  States, 
has  prepared  the  following  sxammary  of  the  more  pertinent  papers, 
especially  for  this  report. 


STOBAGE  C3P  CHEESE 

Comments  by  H.  H.  Sommer,  Professor  of  Ikiry  Industry, 
University  of  Wisconsin,  >fedison,  Wisconsin 

ibllowing  Capstick's  general  report,  Chairman  Taylor  invited  comments 
from  authors  of  papers. 

Golding  comaented  briefly  on  canned  Cheddar  cheese.    He  pointed  out 
that  such  canning  is  in  limited  practical  use.    Within  Golding 's  know- 
ledge, one  firm  is  shipping  in  carload  lots  to  a  company  that  operates  a 
chain  of  restaurants. 

Chairman  Taylor  then  introduced  the  question  of  wrapping  cheese  in 
pliofilm  wrappers.    A  a^edish  delegate  responded.    He  pointed  out  that 
wrapping  of  Swedish  cheese  is  a  problem  because  of  holes  in  the  cheese . 
The  process  that  has  proved  successful  is  to  dip  the  cheese  in  fonnol  or 
alcohol,  then  in  an   aseptic  room  with  Sterilanps,  trim  rind,  cut  and 
wrap  in  film  wrapper.    Such  wrapped  cheese  keeps  well  for  one  month. 

McClelland  (Glasgow)  then  asked  Oapstick  to  comnent  on  "mechanical 


X3 


turning  frames."    Capstick's  comment  Tias  that  they  require  more  space 
than  ordinary  shelves,  and  this  fact  limits  the  \ise  of  invertihle 
frames. 

Gapstick  commented  on  cheese  mites,  pointing  out  that  they  thrive 
only  on  a  relatively  dry  surface •    Accordingly,  the  making  of  Stilton 
cheese  in  recent  years  with  a  sliiry  surface  has  greatly  reduced  the  mite 
prohlem. 

Gapstick  also  comnented  on  the  fact  that  Britain  asked  Australia  aai 
New  Zealand  to  omit  the  "waxing"  of  cheese,  whereas  the  Swedish  film 
showed  conveyor  belt  and  automatic  wax  dipping  of  cheese. 

Ck)mments,  Section  III  (a),  Subject  k 

The  five  papers  that  were  submitted  for  discussion  under  Subject  4, 
Ice  Cream  Manufacture ,  were  sunmarized  by  a  general  reporter  for  the 
Congress,  and  his  paper  inias  the  only  one  read  to  the  asseii4)led  dele^tes. 
Dr.  H.  H.  Sommer,  an  official  dele^te  for  the  IMted  States,  vas  the 
general  reporter. 


ICE  CEEAM  MAMFACTX3EE 

Cements  by  H.  IL  Sommer,  Professor  of  Ikiry  Industry, 
l&dversity  of  Wisconsin,  Madison,  Wisconsin 

The  papers  that  were  reviewed  were  disappointingly  lacking  in  sub- 
stance, and  in  preparing  the  30-2iinute  general  report,  the  reporter 
•therefore  availed  himself  liberally  of  the  directive  to  reporters  to 
siqjplement  the  papers  lay  contenporary  material  of  his  own  choosing.  It 
also  affected  the  choice  of  the  subject  matter  in  the  paper  which  the 
general  reporter  was  asked  to  submit. 

Bogod's  paper  did  little  beyond  reciting  conventional  and  well-known 
methods  in  the  manufacture  of  ice  cream.    Sjetne's  paper  coniparing 
conventional  and  rapid  hardening  applied  to  ice  creams  with  25*^  percent 
total  solids  and  3^»^5  percent  total  solids,  and  concluding  that  rapid 
harderdng  is  most  beneficial  in  the  case  of  the  former,  is  entirely 
logical  and  predictable. 

Baetsles*  paper  revealed  sanitary  conditions  in  the  production  and 
distribution  of  ice  cream  in  Belgium,  and  the  need  for  improvement.  Hs 
suggested  standards  that  coincided  quite  closely  with  quality  concep- 
tions here,  but  it  was  surprising  that  he  specified  bacterial  standards 
on  a  "per  ml."  basis  instead  of  a  "per  3:^"  basis.  It  was  also  sur- 
prising that  he  considered  ice  cream  as  a  luxury  item  for  which  le^d 
coii$)Osition  standards  are  "nonsense." 

Ifehlberg's  paper  on  the  food  value  of  commercial  vanilla  ice  cream 
presented  concise  "average"  content  figures  for  specific  nutrients  per 
100  grams  of  ice  cream,  which  were  reproduced  in  the  general  report  and 
needed  no  extended  coinnent. 

The  paper  by  Sommer  on  "Sandiness  in  Ice  Cream"  was  selected  because 
it  fitted  in  well  with  the  general  context  of  the  general  report  as  it 
was  developed  under  the  invitation  to  "si^jplement  with  contemporary 
material."   This  paper  stressed  the  fact  that  sandiness  is  not  devel- 
oped by  "heat  shocking."   This  expression  directs  attention  to  the  con- 
cept tlmt  variation  in  teicperature  is  an  inportant  contributory  factor, 
when  in  fact  variation  in  teii5)erature  is  not  a  factor  as  such.  The 
temperature  level  at  which  the  ice  cream  is  kept  is  the  important 
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factor.    To  become  sandy  the  ice  cream  must  be  at  a  tenperature  where 
the  "imfrozen  portion"  is  sufficiently  low  in  viscosity  to  permit 
crystallization. 

There  were  a  few  questions  after  the  general  report  concerning  sta- 
bilizers and  concerning  the  "balancing  of  the  ice  cream  mil."  The 
latter  question  was  confused  and  it  \iCls  inpossible  to  elicit  a  clear 
understanding  of  the  questioner's  concept;  he  obviously  had  ideas  that 
were  at  variance  with  anything  that  would  be  suggested  to  us  by  this 
term. 


ComnBnts,  Section  III  (a).  Subject  5 

The  14  papers  that  were  submitted  for  discussion  under  Subject  5t 
Cleaning  of  Ifeiry  Equipment  and  Control  of  the  Efficiency  of  the  Clean- 
ing Processes,  were  sunnarized  by  a  general  reporter  for  the  Congress, 
and  his  paper  was  the  only  one  read  to  the  assembled  delegates. 
W.  Comer,  of  Switzerland,  was  the  general  reporter. 

Dr.  G.  M.  Trout,  who  was  an  official  dele^te  for  the  IMited  States, 
has  prepared  the  following  siunraary  of  the  more  pertinent  papers, 
especially  for  this  report. 


CLEANING  OF  LAJHY"  I^UIR«3T  AKD  CONTiOL  OF  THE  EFFICIENCY 
OF  THE  CLEANING  PHXJESSES 

Ccaments  by  G.  M.  Trout,  Professor  of  Ifedry  Manufactures, 
Michigan  State  College,  East  lansing,  Michigan 

The  writer  explained  tl^t  cleaning  means  the  removal  of  all  residues 
a^  well  as  the  killing  of  bacteria,  or  disinfection  of  all  surfa^s 
coming  in  contact  with  milk.    Badly  cleaned  milk  containers  can  add 
hundreds  of  thousands  or  even  millions  of  bacteria  in  each  milliliter 
of  milk.    Other  sources  of  contamination  often  are  insignificant  in 
con^arison.    For  proper  cleaning,  bacteriologically  and  chemically  fit 
water  must  be  used.    Baord  water  is  wasteful  of  detergent  aM  initiates 
deposits  of  milk  residues.    Plant  surfaces  should  be  hard,  crevice-free, 
and  not  susceptible  to  corrosion  and  abrasion.    To  prevent  electrolytic 
corrosion  between  wet  metals,  the  whole  equipment  of  a  dairy  plant 
should  be  made  of  the  same  metal. 

There  is  no  single  detergent  mixture  available  which  will  fulfill  the 
many  and  varied  requirements  in  the  modem  dairy.    The  detergent  used 
should  have  good  solvent  ajid  enailsifying  properties,  and  should  show  a 
minimim  tendency  of  suspended  matter  to  coalesce  as  well  as  to  be  non- 
corrosive  to  metaJ-s.    Its  germicidal  effect  should  not  be  dependent  Mpon 
high  al ka.1  inity  or  any  appreciable  temperature /time  combination.  Bsr- 
sonnel  should  be  kept  informed  of  the  results  of  laboratory  tests  and  be 
instructed  through  written  directives  as  to  the  correct  cleaning  proce- 
dure. 

The  writer  gave  specific  directions  for  the  cleaning  of  milk  cans, 
transport  and  storage  tanks,  pasteurizers  made  of  one  or  a»re  different 
metals,  milk  bottles,  and  chums.    Each  of  these  require  a  specific 
cleaning  technique. 

Quaternary  ammonia  compounds  as  chemical  sterilizers  of  milk  plants 
show  about  the  same  germicidal  power  as  the  available  chlorine  in  hypo- 
chlorites.   The  bactericidal  power  increases  with  tenf)erature  and  pH, 
but  decreases  in  the  presence  of  milk  proteins,  especially  if  fat  is 
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present,  but  much  less  than  coii53arable  solutions  of  hcrpochlorites.    At  a 
dosage  of  0.2  percent  in  milk,  a  qmtemary  amnionic  prevented  the 
growth  of  lactic  acid  bacteria  while  Gram-negative  bacteria  (coli- 
aerogenes)  thrived  on  it.   Thus,  use  of  too  low  concentration  of  quater- 
nary anmonia  cosipounds  can  ca\ise  the  predominance  of  Gram-negative 
bacteria  on  the  treated  inpleniBnts. 

The  control  of  physical  cleanliness  throughout  a  plant  is  effected 
through  close  inspection,  and  using  varioizs  testing  solutions  and  media 
on  equipment  and  product. 


Comments,  Section  III  (b) ,  Subject  1 

The  four  papers  that  were  submitted  for  discussion  \jnder  Subject  1, 
Concentration  of  Milk  and  Milk  Products,  were  sunmarized  by  a  general 
reporter  for  the  Congress,  and  his  paper  was  the  only  one  read  to  the 
assembled  delegates.    G.  J.  Blink,  of  Holland,  vyas  the  general  reporter, 
but  the  report  was  presented  by  E.  L.  Crossley,  of  Great  Britain. 

lir.  W.  E.  Krauss,  who  was  an  official  delegate  for  the  l&iited  States, 
has  prepared  the  following  sumnary  of  the  more  pertinent  papers, 
especially  for  this  report. 


CONCENTBATION  OF  MILK  AIG)  MILK  PRDIUCTS 

Comments  by  W«  E.  Krauss,  Associate  Director  of  the  Ohio 
Agricultural  Experiment  Station,  Wooster,  Ohio 

Included  in  the  report  w&jb  a  description  of  a  whole  milk  drying  method 
involving  raising  the  preheating  temperature  to  1^0^  F.  for  20  seconds 
instead  of  160-1g5^  F»    This  extended  the  keeping  quality  considerably 
due  to  the  formation  of  sulfhydril.    Eeduction  of  bacterial  count  resulted 
and  vitamin  content  was  improved. 

Also  described  was  a  method  of  concentrating  whey  by  freezing,  at  a 
cost  only  60  percent  that  of  evaporation.    Because  of  considerable  loss 
of  total  solids,  this  process  may  not  be  commercially  possible. 

A  new  use  for  a  vacreator  was  reported.    It  was  shown  in  work  done  at 
Manitoba  Ifeiversity  that  a  vacreator  could  be  used  for  concentrating 
skim  milk  and  buttermilk  suitable  for  ice  cream  mixes.    It  was  antici- 
pated that  a  special  apparatus  could  be  built ,  using  the  principles  of 
the  vacreator,  and  provide  a  new  method  for  evaporating  milk. 

A  new  apparatus  for  deodorizing  cream  has  been  devised  and  patents 
applied  for  in  Holland  and  Switzerland.    The  apparatus  uses  the  principle 
of  expansion  of  small  droplets  of  cream  in  contact  with  steam  at  low 
pressure . 

Comments,  Section  III  (b),  Subject  2 

The  three  papers  that  were  submitted  for  discussion  under  Subject  2, 
Temperature  Control  in  the  Storage  of  Dairy  Prodijcts,  were  sunnarized  by 
a  general  reporter  for  the  Congress,  and  his  paper  was  the  only  one  read 
to  the  asseiiibled  delegates.    G.  Loftus  ffi.lls,  of  Austi^ia,  was  the 
general  reporter. 

Dr.  H.  H.  Sommer,  who  was  an  official  delegate  for  the  IMited  States, 
has  prepared  the  following  summary  of  the  more  pertinent  papers, 
especially  for  this  report. 
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miEERATURE  CONTROL  lU  THE  STORAGE  OF  LklKf  PRODUCTS 


Comments  by  H.  H,  SomnBr,  Professor  of  Dairy  Industry, 
University  of  Wisconsin.  Madison,  Wisconsin 

Hills  classified  dairy  prodiicts  according  to  tenperature  requireiDBnts 
in  storage.    Products  stored: 

I.    At  -25^  C.  or  lower 

a)  Ice  cream 

b)  Frozen  milk 

c)  Frozen  concentrated  milk. 
At  ca  -15°  C. 

a)  Butter 
(b)  Plastic  cream. 
At  0^  to  -»-10°  C. 

a)  Milk 

b)  Milk  drinks 

c)  Concentrated  milk 

d)  Cream 

e)  Cottage  cheese 

f)  Cold  stored  cheese. 
At  +10°  C.  to  20°  C. 

a)  Cheese  during  ripening 
Preferably  below  +15^  C. 

a)  Sweetened  condensed  milk 

b)  Evaporated  milk 

c)  Sterilized  milk 

d)  Sterilized  cream. 
The  most  tecperature-resistant  products,  but  \rfiich  may  well  be 

kept  under  ten^erature  regulation  for  longer  storage: 

a)  Dried  milks 

b)  Dried  buttermilk 

c)  Processed  cheese 

d)  Cheese  spreads 

e)  Dried  cheese 

f )  Dried  whey 

g)  Butter  concentrate  or  butter  oil. 

then  discussed  the  technology  of  ten^^rature  control,  and  specific 
types  of  refrigeration  and  controls  in  relation  to  the  above  indicated 
needs. 


Comnents,  Section  III  (b) ,  Subject  3 

The  three  papers  that  were  submitted  for  discussion  under  Subject  3f 
Standardization  of  Materials  and  Fittings  for  Ikiry  Machinery,  v^re 
summarized  by  a  general  reporter  for  the  Congress,  and  his  paper  was 
the  only  one  read  to  the  assembled  dele^tes.    J.  Matthews,  of  Great 
Britain,  was  the  general  reporter. 

Prof.  A.  W.  ikrrall,  who  was  an  official  delegate  for  the  Uhited 
States,  has  prepaid  the  following  sucnary  of  the  more  pertinent  papers, 
especially  for  this  report. 
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STAmRDIZAlTION  OF  MATERIALS  AtO  JIITINGS  FOR  DAIRY  MACHHyiERY 

CofflUBnts  by  A.  W.  Farrall,  Ifead.  of  the  A^icult-ural 
Engineering  Department,  Michigan  State  College,  East  lansing,  Michigan 

Mr.  Jfetthews  points  out  the  wide  variation  in  the  method  of  constmc- 
tion  and  sizes  of  dairy  equipment  and  fittings  in  Europe.    It  is  appar- 
ent that  very  little  standardization  of  European  pipe  and  fittings  1ms 
been  accomplished  at  the  present  time.    Efe  proposes  that  a  European 
presumably  metric  standard  should  be  attempted  in  spite  of  difficulties 
which  have  been  encoxantered  in  Scandinavia. 

Mr.  Matthews  points  out  and  describes  the  remarkable  progress  made 
in  the  Uiited  States  in  standardization  through  the  cooperation  of  the 
three  associations,  namely,  the  milk  dealers,  the  milk  sanitarians,  and 
the  dairy  industries  si^jplies  association. 

Mr.  Jfetthews  suggests  that  standardization  might  well  be  applied  to 
many  other  items  of  dairy  equipment  such  as  dimensional  standards  in 
washing  and  filling  maxihines,  and  also  such  items  as  small  sterilizing 
boilers  for  farm  lase,  and  milk  strainers,  milk  cans,  and  milk  coolers. 


Comments,  Section  III  (b).  Subject  4 

The  four  papers  that  were  submitted  for  discussion  \jnder  Subject  4, 
fti^teurization  and  Cooling  of  Milk  for  the  }fenufacture  of  Ikiry  Prod- 
ucts, were  summarized  by  a  general  reporter  for  the  Congress,  and  his 
paper  was  the  only  one  read  to  the  assembled  delegates.    H«  Jensen,  of 
Denmark,  was  the  general  reporter. 

Dr.  &•      Trout,  who  vas  an  official  delegate  for  the  Ifeited  States, 
has  prepared  the  following  summary  of  the  more  pertinent  papers, 
especially  for  this  report. 


PASTEURIZATION  AW  COOLING  OF  MILK  FOR  THE  MANUFACTURE 
OF  Dkim  PROIUCTS 

Comnents  by  G.  M.  Trout,  Professor  of  I&iry  tfenuf actures , 
MicbJ-gan  State  College,  East  lansing,  Michigan 

The  writer  discussed  this  siabject  from  the  standpoint  of  (a)  desi^, 
construction,  ajad  mode  of  working  of  the  apparatus;  (b)  technical  equip- 
ment for  control  and  automatic  operation;  (c)  adaptability  of  the  appar- 
atus for  the  purposes  of  cleaning;  (d)  suitability  of  design  for  the 
correct  treatment  of  the  milk;  (e)  nature  of  the  materials  and  their 
influence  on  the  milk;  (f)  thermal  econony  of  the  apparatus;  (g)  heating 
and  cooling  media  enployed  in  the  working  of  the  apparat\as;  (h)  sub- 
sidiary machinery. 

In  general,  high-teaperature ,  short-time  paste\irization  seems  to  be 
taking  the  place  of  batch  pasteurizers.    Solutions  of  sodium  or  calcium- 
chloride  for  cooling  continue  to  be  corrosive  despite  pH  adjustments. 
Replacing  these  solutions  with  mixtures  of  60  percent  potassiiim 
carbonate  and  ^  percent  sodium  bicarbonate  in  a  20  percent  water  solUn 
tion,  yielding  a  pH  valToe  of  9-6»  was  more  suitable.    Cold  axjcumulat ion 
methods  of  cooling,  using  off-peak  loads  of  electricity,  were  gaining 
favor  in  Sweden. 
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Conraents,  Section  III  (c).  Subject  1 

The  six  papers  that  were  subiiiitted  for  discuBsion  under  Subject  1, 
Planning  of  ikiries  According  to  Size  and  Function,  were  sujmarized  "by  a 
general  reporter  for  the  Confess,  and  his  paper  wa^  the  only  one  read 
to  the  asseniiled  delegates.    Prof.  A.  W.  Eaxrall,  an  official  dele^te 
for  the  Uhited  States,  \bls  the  general  reporter. 


PLANUIJJG  OF  miRIES  ACCORDING  TO  SIZE  AND  FUNCTION 

Comments  by  A.  W.  Farrall,  Head  of  the  DBpartment  of  Agricultural 
jEhgineering,  Micliigan  State  College,  East  lansing,  Michi^n 

Informtion  supplied  from  England,  France,  Sweden,  Denjnark,  and 
Hingary  indicates  that  there  is  a  general  appreciation  of  the  inportance 
of  more  thorough  planning  of  dairy  plants  to  provide  the  most  efficient 
use  of  labor,  low  cost  of  processing  operations,  and  at  the  same  time 
make  an  attractive  structure  which  will  give  a  favorable  impression  to 
consumers  of  dairy  products. 

Greatly  increased  attention  is  being  given  to  sanitary  aspects  of 
dairy  plant  construction.    This  is  particularly  true  in  the  Ifcited 
States,  Sweden,  and  the  Ubited  Kingdom,  where  many  of  the  plants  are 
used  for  processing  market  milk.    It  is  apparent  also  that  plants  used 
for  the  processing  of  butter  and  cheese  and  ice  cream  are  also  being 
built  to  provide  the  much  improved  sanitary  conditions  during 
operat  ions . 

Time  and  motion  studies  of  dairy  processing  operations  are  being 
iised  as  a  basis  for  more  efficient  plant  design..    In  many  instamces  a 
coniplete  schedule  of  all  operations  is  charted  for  the  purpose  of 
assisting  in  the  development  of  an  efficient  plant  design. 

Much  attention  is  being  given  to  proper  location  of  the  plant  in 
order  that  raw  materials  may  be  easily  and  inexpensively  brought  to  the 
plant  and  the  finished  product  readily  removed.  Discussion  brou^it  out 
the  fact  that  the  location  of  a  plant  is  often  a  limiting  factor  in  its 
development  and  growth,  diks  to  bottlenecks  which  develop  in  transporta^ 
tion,  water  siQ^ply,  sewage  disposal  or  availability  of  power. 

Much  interest  was  shown  in  the  multipurpose  plant  which,  with  rela- 
tively minor  changes,  may  be  used  for  the  processing  or  manufacture  of 
a  nuiriber  of  dairy  products. 

The  wing  type  of  construction  is  favored  for  many  plants  on  account 
of  the  ease  of  expansion  and  the  amount  of  natural  li^  available. 

For  plants  which  handle  dusty  products  it  has  been  found  desirable 
to  provide  space  for  processing  suiih  materials  in  rooms  not  directly 
adjacent  to  fluid  milk  and  the  operations  should  therefore  be  segre- 
gated. 

Considerable  enphasis  was  placed  upon  the  importance  of  the  elimi- 
nation of  high  humidity  in  dairy  plants.    High  ceilings  co"i:?)led  with 
proper  air  ducts  have  been  found  helpful;  however,  modem  forced  cir- 
culation is  most  effective  in  preventing  excessive  humidity  conditions. 

EB5)hasis  was  placed  upon  modem  sweet  water  cooling  ard  the  so- 
called  ioe  maker  type  of  s\#Bet  water  cooling  system  was  of  note. 
These  systems  are  favored  because  of  their  efficiency,  lack  of  corro- 
sion problems  and  adaptability  to  use  with  the  plate  type  hsat  ex- 
change equipnent . 

Modem  milk  plants  are  fitted  with  specialized  cleaning  equipment 
which  is  designed  especially  for  saving  labor.    Short  pipe  lines, 
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elimination  of  fittings,  and  handy  wash  tanks  are  inportant .    In  Sweden, 
Denmark,  Germany,  and  England  many  plants  do  not  take  down  the  sanitary 
pipe  lines  for  WEishing  except  at  long  intervals.    Special  cleaning 
methods  are  -used  which  are  said  to  he  comnercially  satisfactory. 

A  sumnary  of  some  of  the  min  considerations  agreed  Mpon  by  author- 
ities from  different  coimtries  is  as  follows: 

1.  The  single  floor  plant  is  favored. 

2.  Small  plants  should  have  relatively  few  partitions  and  very 
little  departmentalization. 

3.  A  layout  should  be  used  which  will  require  the  minimum  of 
sanitary  pipe  and  fittings. 

4.  The  plant  should  have  a  pleasing  architectural  appearance. 

5.  The  pasteurizing  and  bottling  room  should  be  segregated  by 
iii5)ervious  walls  from  receiving  rooms  and  other  processing  rooms. 

6.  All  line  shafting  and  as  much  piping  as  possible  should  be 
eliminated  from  the  milk  processing  room. 

7.  Sufficient  space  (about  30  inches  clearance)  sho\ild  be  provided 
around  all  equipment  so  that  it  may  be  readily  cleaned  and  serviced. 

8.  Plant  design  should  provide  for  future  expansion  without  exces- 
sive rebuilding  or  rearrangement. 

9.  The  services  of  a  qualified  architect  and  experienced  engineers 
should  be  obtained  when  designing  a  plant . 

10.  Great  attention  should  be  given  to  local,  state,  and  national 
health  regulations  which  my  affect  the  design. 

11.  Plants  manufacturing  several  dairy  products  in  which  there  is 
danger  of  contamiimt  ion  from  each  other  should  departmentalize  the 
operation  and  compart mentize  the  design. 

12.  A  complete  chart  of  daily  operations  should  be  made  before  desir- 
ing the  plant  in  order  to  properly  proportion  the  different  equipment 
and  determine  space  requirements. 

13.  A  time  and  motion  analysis  of  operations  will  be  found  of  assist- 
ance in  deciding  on  details  of  construction  and  plant  layout. 

14.  A  plant  must  be  so  constructed  that  it  can  be  easily  and 
thoro\aghly  cleaned. 

15.  The  combination  plant  which  can  be  used  for  manufacturing  various 
types  of  products  is  favored  for  many  localities  from  an  economic  stand- 
point as  well  as  from  the  standpoint  of  providing  a  flexible  operation 
capable  of  handling  surpluses  and  special  needs. 


Comments,  Section  III  (c).  Subject  2 

The  three  papers  that  were  submitted  for  disciission  Tinder  Subject  2, 
Construction  of  Dairies  and  Choice  of  Building  Material,  were  summarized 
by  a  general  reporter  for  the  Congress,  smd  his  paper  was  the  only  one 
read  to  the  assen^led  dele^tes.    Y.  Bosen,  of  Sweden,  was  the  general 
reporter. 

Prof.  A.  W.  Ikrrall,  who  was  an  official  delegate  for  the  IMited 
States,  has  prepared  the  following  sumnary  of  the  more  pertinent  papers, 
especially  for  this  report. 
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CaNSTHXTTION  OF  lAIRIES  AND  C3DICE  OF  BUILDING  MATERIAL 

CoHineiits  \jy  A.  W.  ikrrsLll,  Hsad  of  the  DBpextment  of  Agricultxjral 
aigineeriDg,  Michigan  State  College,  Ekst  Lansing,  Michigan 

Mr.  Rosen  states  that  the  general  type  of  structure  for  dairy  build- 
ings appears  to  be  mach  the  sanB  in  different  countries  from  which 
papers  for  the  Congress  have  been  submitted.    One-story  construction  of 
simple  design  is  reconmended  or,  at  most,  moderate  and  snail  size 
buildings . 

Buildings  should  not  be  divided  into  an  excessive  nujiber  of  small 
rooms;  also,  there  should  be  a  minimum  of  obstructions  such  as  support- 
ing posts  in  the  workrooms. 

Beinforced  concrete  is  reconmended  for  bearing  inner  3truct\jres. 

Considerable  inportance  is  attached  to  the  outside  appearance  of 
the  building  in  order  that  it  should  give  a  good  impression. 

The  hei^t  of  the  workroom  varies  in  many  countries;  however,  Sweden, 
by  statute,  requires  that  the  ceiling  height  be  at  least  3 •5  meters. 

Floors  for  dairy  plants  should  have  so-called  KLinker  tiles  at  least 
2  centimeters  in  thickness.    Coating  the  joints  of  the  tiles  with 
fluorates  will  be  beneficial  and  will  bind  the  free  lime  in  the  paortar. 
The  surf aice  becomes  harder  and  more  resistant  a^inst  acid.  Maxiufac- 
turers  in  Sweden  are  experimenting  with  the  development  of  new  smd 
better  joint  conpounds  for  use  with  tile. 

Iron  coatings  or  reinforcings  are  recomnended  for  the  floors  in  those 
places  where  the  impsict  of  milk  cans  and  heavy  loads  is  most  severe. 

Bosen  states  that  the  best  water  insulation  of  flooring  in  the  dairy 
is  the  so-called  membrane  insulation.    The  membrane  insulation  is 
described  as  two  layers  of  atsphalt  cardboard  and  three  coatings  with  hot 
asphalt  • 

Several  new  heat  insulating  materials  are  now  being  used.    One  of 
these  is  a  so-called  porous  concrete.    Some  progress  is  being  made  in 
lightwei^t  brick  also.    Glass  brick  is  also  used  with  good  results. 

Cork  is  the  standard  insulating  material.    However,  in  Sweden  a 
material  called  "Wellit"  ha^  been  used  with  good  effect.   This  insula- 
tion consists  of  a  combimtion  of  cardboard  and  asphalt. 

Cooments,  Section  III  (c),  Subject  3 

The  seven  papers  that  were  submitted  for  discussion  under  Subject  3» 
Disposal  of  Ifeiry  Waste  Ifeter,  were  sunmarized  by  a  general  reporter  for 
the  Congress,  and  his  paper  was  the  only  one  read  to  the  assembled 
delegates.    S.  Vallin,  of  Sweden,  was  the  general  reporter. 

Prof.  A.  ¥.  Farrall,  who  ^iisls  an  official  delegate  for  the  liiited 
States,  has  prepared  the  following  sujnnary  of  the  more  pertinent  papers, 
especially  for  this  rep>ort. 


DISPOSAL  OF  lAIBY  WASTE  WATER 

Comments  by  A.  W.  Ikrrall,  Head  of  the  Agricultural  En^eering 
Department,  Michi^n  State  College,  E^t  lansing,  Michigan 

Mr.  Vallin  enpha^ized  the  serious  problem  in  all  countries  due  to  the 
lack  of  proper  treatment  of  dairy  wastes.    Such  conditions  caxise  the 
death  of  fish,  render  the  water  unfit  for  cattle,  and  cause  objection- 
able odors. 
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Mr.  Vallin  stressed  the  in5)ortaiice  of  prevention  of  milk  losses  in 
dairy  plants  throu^  better  plant  practices. 

Leakage  of  milk  can,  to  a  large  extent,  be  prevented.  Collecting 
vessels  can  be  \ised  to  catch  drainage  from  tanks,  chums,  and  vats,  and 
not  be  allowed  to  discharge  into  the  waste  water  system. 

Treatment  of  dairy  waste  waters  in  combination  with  city  waste  is  pre- 
ferred \fbQTe  possible.  Where  local  treatment  is  required,  high-rate,  re- 
circulating trickle  filters  probably  have  been  most  satisfactory. 

Irrigation  with  the  waste  has  been  satisfactorily  used  where  sandy 
soil  is  available.    A  new  system  known  as  the  waste-pool  or  S.  B.  system 
is  now  being  used  in  at  least  five  dairies  in  Sweden.    It  is  claimed 
that  this  new  system  is  quite  promising.    The  Dutch  brush  aeration  and 
the  English  alternating  double  filtration  system  are  mentioned  as  being 
effective  but  expensive.    It  is  suggested  that  a  well  organized  inter- 
national exchange  of  results  and  ideas  will  be  of  great  assistance  in 
solving  this  inportant  problem. 


SECTION  IV  ECONOMICS  Al©  TRAHE 

Forty- four  papers  were  s"ubmitted  for  discussion  under  Section  IV, 
Economics  and  Trade.   The  subject  matter  was  presented  under  nine  dif- 
ferent subjects,  as  follows: 

(a)  Operational  Economics. 

Subjects  1  and  2. — Methods  for  Estimating  Ikiiy  Industrial  Econon^r 
and  Comparative  Invest i^t ions  of  the  Operational  Costs  for  Ikiries  of 
Different  Capacity. 

Subject  3« — Labor-saving  Methods  in  Ib,iries* 

Subject  4. — Transportation  Problems  in  the  Dairy  Industry. 

(b)  Trade. 

Subject  1.— The  P&xjking  and  Distribution  of  Milk  for  Hanan  Cons-ump- 
tion. 

Subject  2.— Ths  Eood  Value  of  Milk  and  Ikiry  Products  for  Hsanan 
Consuii53tion  and  Means  for  Increasing  Their  Consuniption. 

Siabject  3« — Influence  of  Prices  and  Income  (Purchasing  Power)  on  the 
Consumption  of  Milk  and  Ikiry  Products. 

(c)  Standardization. 

Subject  1. — Standardization  of  Coniposition  (Quality)  of  Milk  and 
Ikiry  Products. 

Subject  2. — lacking  of  Milk  and  I&lry  Products  and  Units  of  >feasure 
for  Sale. 


Comments,  Section  IV  (a).  Subjects  .1  and  2 

The  11  papers  that  were  submitted  for  discussion  under  Subjects  1  and 
2,  Methods  for  Estimating  Ikiry  Industrial  Econonor  and  Comparative  In- 
vestigations of  the  Operational  Costs  for  Ikiries  of  Different  Capacity, 
were  sumnarized  by  a  general  reporter  for  the  Congress,  and  his  paper 
was  the  only  one  read  to  the  asseiii)led  delegates.    P.  Stadlinga,  of 
Holland,  was  the  general  reporter. 

Dr.  Leland  Spencer,  who  was  an  official  dele^te  for  the  United 
States,  has  prepared  the  following  summary  of  the  more  pertinent  papers, 
especially  for  this  report. 
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METHODS  FOR  ESTIMATING  DAIKT  INDUSTRIAL  ECONOMY  AND  COMPARATIVS 
IHTESTIQATIONS  OF  THE  OPERATIONAL  OOSTS  K)R  DAIRIES  OF  DIFFERENT  CAPACITY 


CoDments  by  Leland  Spencer,  Piofessor  of  ^farketing, 
Cornell  lAuversity,  Ithaca,  New  York 

The  general  reporter  states  that  there  is  much  advanta^  (for  BEtnage- 
ment  purposes)  in  conpeLring  operating  data  for  a  nTjmber  of  plants.  He 
states  tiELt  ordinarily  this  can  be  done  only  for  plants  that  aire  essen- 
tially nonconpetitiye,  othervrise  the  data  are  considered  confidential. 
European  countries  have  heid  little  experience  with  conparat i ve  studies 
of  business  efficiency  by  the  colleges  or  govemmeat  agencies  in  which 
the  confidential  nature  of  the  record  used  is  preserved. 

Mr.  Stallinga  mentions  the  difficulty  of  finding  a  simple  measure  that 
can  be  used  to  coinpare  the  efficiency  of  different  plants.    The  prices 
paid  for  milk,  even  aioong  cooperatives,  are  not  a  satisfactory  basis  of 
con^arison  since  different  policies  may  be  followed  sis  to  charges  for 
depreciation,  and  other  non-cash  items. 

Hilding,  an  executive  of  the  Swedish  Dairies  Association,  recommends 
what  he  calls  the  "net  milk  value"  as  a  basis  for  rating  the  efficiency 
of  different  dairies.    In  a  paper  prepared  by  two  other  staJff  members  of 
the       M,  R. ,  the  operating  costs  of  many  dairies  were  analyzed  by  the 
process  of  sorting,  subsorting,  and  cross-tabulation.    The  dairies  were 
first  gro\5»d  by  type  of  operation,  and  then  divided  into  subgro\QDS  axj- 
cording  to  the  volume  of  milk  received.   For  each  group  and  subgro;?), 
data  are  given  as  to  the  amounts  of  different  classes  of  costs. 

An  unusually  interesting  paper  was  contributed  ^  F.  ¥•  Charles  of 
Great  Britain,  who  has  charge  of  the  costing  of  milk  distributing  opera- 
tions for  the  Ministry  of  Food.    He  gives  a  brief  but  informative  review 
of  significant  changes  in  milk  marketing  in  Great  Britain,  from  the 
1930 's  to  the  present,  pointing  oai;  conditions  such  as  rationalization 
of  deliveries  and  other  govemmsnt  regulations  that  influence  costs.  He 
mELfaes  the  following  statement,  ^^ch  in  view  of  his  intiaate  knowledge 
of  the  sitijation  and  his  coo^tence  is  of  the  greatest  significance, 
"...it  seeiBs  certain  that  the  diminution  of  incentive  to  efficiency 
which  tends  to  occur  in  regulated  industry  has  reduced,  if  not  entirely 
offset,  any  of  the  theoretical  economies  assuiaed  to  be  obtainable  by 
noncoi^titive  trading." 


Comnents,  Section  17  (a),  Subject  3 

The  two  papers  that  were  subndtted  for  discussion  under  Subject  3t 
Labor-Saving  Methods  in  Ikiries,  were  summarized  by  a  general  reporter 
for  the  Congress,  and  his  paper  was  the  only  one  read  to  the  aussembled 
delegates.    F.  Procter,  of  ftreat  Britain,  was  the  general  reporter. 

Mr.  Don  S.  Anderson,  who  was  an  official  delegate  for  the  XJbited 
States,  has  prejxired  the  following  susnary  of  the  p^rs,  especially 
for  this  report. 


labor-saving  methdds  in  d^ribs 

Conaents  by  Don  S.  Anderson,  Production  and  Market iag  Adjninistration, 
U.  S.  Ibpartment  of  Agriculture,  Ife^shington,  D.  C. 

Two  papers  were  submitted  to  the  Congress  on  this  subject— one  from 
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France  and  one  from  Great  Britain.    Both  papers  stressed  the  need  for 
Bore  mechanisation  in  the  bottled  milk  indtistry.    The  paper  frosn  Great 
Britain  said  that  further  gains  in  that  country  wo\iId  have  to  be 
accomplished  in  the  processing  of  milk  rather  than  in  distribution.  The 
reason  for  this  is  that  rationalization  of  retail  distribution  during 
the  viar  had  already  reached  a  high  degree  of  efficiency* 

There  were  two  general  reasons  given  for  the  need  of  finding  more 
labor-saving  methods.    The  one  most  emphasized  was  the  business  reason 
of  the  need  for  rediicing  costs  in  order  to  increase  profits.    The  other 
reason  was  that  of  making  the  life  of  the  worker  more  agreeable  by 
eliminating,  to  the  greatest  possible  degree,  the  need  for  working  on 
Sat\n:day  and  Sunday  and  by  finding  mechanical  ways  of  doing  the  humdrum 
and  backbreaking  tasks  of  the  business.    Bjy  fax  the  most  stress  veis 
placed  on  the  first  of  these  two  reasons. 

One  method  of  saving  labor  that  \iaLS  stressed  was  the  use  of  autonatic 
controls  and  regulations.   This  mi^t  be  looked  igpon  as  much  a  control 
of  quality  as  a  method  of  saving  labor. 

The  theme  running  through  both  papers  was  the  need  for  greater 
mechanization  in  the  bottled  milk  indi:istry.   This  has  a  curious  sound  to 
one  from  the  Ibited  States  where  we  generally  hear  that  European  coun- 
tries are  relatively  better  supplied  with  hunan  labor  than  with  mechani- 
cal equipment  and  power.    In  ejcplsuiation  of  this,  the  papers  refer  to 
hi^  labor  costs  and  therefore  the  need  for  more  machines  on  account  of 
the  cost  of  social  security,  taxes,  insurance  against  accidents,  sick 
leave,  paid  vacations,  the  shorter  work  week,  etc. 

The  emphasis  in  the  papers  would  appear  to  spring  from  current 
economic  and  social  developments  in  £urope.    £ven  in  this  atmosphere, 
however,  no  thought  was  given  to  the  possibility  of  even  higher  social 
security  costs  that  might  result  if  more  mechanization  resulted  in  more 
unexrployment .    The  emphEusis  was  on  saving  manpower  by  \3sing  more 
machines  with  only  little  thought  as  to  what  the  saved  manpower  would 
be  used  for.    Mention  was  made  of  higher  wages  to  iMpcove  the  quality 
of  work— a  few  good  men  will  do  more  than  a  large  nimiber  of  inferior 
workers* 

The  current  shortage  of  milk  in  the  countries  from  which  the  authors 
of  the  papers  came  probably  made  it  easy  for  them  to  pass  over  the 
problem  of  who  would  drink  the  milk  as  machines  more  and  more  replaced 
men.    This  may  explain  why  most  of  the  eflf)hasi8  on  the  need  for  mechan- 
ization was  on  the  side  of  reducing  costs  rather  than  on  the  side  of 
lessening  human  dnsdgery. 


Coranents,  Section  IV  (a).  Subject  4 

The  seven  papers  that  were  siibmitted  for  discussion  under  Subject  4, 
Transportation  Problems  in  the  lairy  Industry,  were  suHBoarized  by  a 
general  reporter  for  the  Congress,  and  his  paper  was  the  only  one  read 
to  the  assembled  delegates.    H«  Bautavaara,  of  Finland,  was  the  general 
reporter. 

ftrof .  A.  W.  Farrall,  who  was  an  official  delegate  for  the  IMited 
States,  has  prepared  the  following  sumnary  of  the  more  pertinent  papers, 
©specially  for  this  report. 
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TBANSPOBIATION  PROBLEMS  IN  THE  DAIRY  INDUSTiff 

ComiDBnts  by  A.  W.  Jkrrall,  Head  of  the  A^icultural  SigiaeeriDg 
Xfepartment,  Michigan  State  College,  East  Lansing,  Michigan 

Mr.  Bautavaara  did  not  deliver  his  paper  due  to  cancellation  of  the 
session;  however,  in  his  genersd  paper  he  points  out  that  within  25 
years,  milk  transportation  has  changed  in  many  localities  from  small- 
scale  local  haulage  by  horse  to  extensive  long-distance  notor  transpor- 
tation.   He  states  that  the  general  world-wide  tendency  is  toward  10- 
^dlon  chums  rather  than  the  17-gallon  chums  vMch  were  formerly  used 
to  a  large  extent . 

Large  consumers  in  large  centers,  particularly  the  U.  S.  A.,  Canada, 
and  England,  operate  largely  with  tank  trucks  rather  than  churns  or 
csms.    Most  of  the  tank  trucks  are  now  being  made  of  stainless  steel  or 
aluminum.    Good  insulation  is  an  ii^rtant  fax^tor  in  the  success  of 
■dlk  trucks. 

Delivery  of  milk  on  retail  routes  is  carried  out  largely  by  motor 
vehicles  in  the  U.  S.  A.,  and  horse-drawn  equipment  is  still  largely 
used  throu^iout  the  rest  of  the  world.    Mr.  Ifeiutavaara  outlines  the  min 
objectives  of  transportation  procedure:    (1)  Adaptation  of  the  transport 
to  the  time  of  day  which  is  desired,  (2)  to  adapt  the  transport  to  the 
standards  of  preservation  of  milk  and  dairy  produce,  (3)  the  reduction 
of  transportation  costs.    Both  Finnish  and  Swedish  investigators  have 
made  special  studies  of  the  cost  of  transportation  of  farm  milk  routes. 
The  IMted  States  has  also  made  studies  of  this  type. 


C<MHDents,  Section  I?  (b),  Subject  1 

The  four  papers  that  were  submitted  for  discussion  under  Subject  1, 
The  lacking  and  Distrib\ition  of  Milk  for  Haman  Consunpt  ion ,  were  suamr- 
ized  by  a  general  reporter  for  the  Congress,  and  his  paper  was  the  only 
one  read  to  the  assembled  delegates.    £•  L.  Devriendt,  of  Belgium,  wels 
the  general  reporter. 

Dr.  Leland  Spencer,  who  was  an  official  dele^te  for  the  IJbited 
States,  has  prepared  the  following  sumnary  of  the  more  pertinent  papers, 
especially  for  this  report. 


THE  PACKIHG  ABD  DISTfilBin'ION  OF  MIUC  FOR  HUMAN  CCNSUMPTIOM 

Conments  by  Leland  Spencer,  Professor  of  Maiteting, 
Cornell  IMversity,  Ithaca,  New  York 

The  general  reporter  reviewed  four  p^rs  contributed  by  the  follow- 
iag  people: 

Jean  Pien       -  laboratories  of  the 
S.  A.  F.  R.  Dairy 
ft^ce 

^le  Yindal  -  laboratory  of  the 
Cooperative  Union 
LiegB,  Belgium 
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S*  J.  de  Vries  -  General  )^uia^r 

The  Sierlsan  I^iry 
The  Ha^,  Holland 

E.  Gapstick      -  Director 

IMited  Ifctiries,  Ltd* 
London,  England. 

The  first  two  papers  dealt  minly  with  technical  asj^ects  of  milk 
packaging  and  distrihution  and  will  be  passed  over  witbOTit  further  coiq- 
ment  here.    The  other  two  papers  as  noted  above  were  contributed  by  ex- 
ecutives of  con^sanies  en^Eiged  in  nilk  distribution  on  a  large  scale* 
These  men  speak  from  a  rich  back^ound  of  personal  observation  and  ex- 
perience.   What  they  have  to  say  is  of  so  mach  interest  axvl  ls^x)rtanoe, 
at  least  to  this  reviewer,  that  he  is  basing  most  of  his  comnents 
directly  on  the  y&pers  rather  than  i:ipon  the  general  report* 


Conments,  Section  IV  (b).  Subject  2 

The  eight  papers  that  were  submitted  for  discussion  under  Subject  E, 
The  Food  Value  of  Milk  and  Dairy  Products  for  Hmsan  Consunption  and 
Means  for  Increasing  Their  ConsuB|3ftion,  were  summarized  by  ^s.  Sthel  A* 
M^in,  the  general  reporter  for  this  subject.    Mrs*  )krtin,  who  was  an 
official  dele^te  for  the  Uhited  States,  has  prepared  the  following 
sunnary  of  the  more  pertinent  papers,  especially  for  this  report* 


THE  JQOD  VALUE  OF  MILK  AND  DAISY  EBDDUCTS  FOR  mMkS  OOHSUMPTIOH 
AMD  MEA29S  FOR  INCREASING  THEIfi  CONSUMPPIOH 

Comments  by  Mrs*  Ethel  A.  Msortin,  Director,  Ifatrition  Service, 
ISsitional  Ikiry  Council,  Chicago,  Illinois 

The  report  explored  the  two  phases  of  the  siibject,  namBly,  the  food 
values  of  the  different  dairy  products  and  methods  to  increase  consxiB|)- 
tion  in  amounts  recommended  by  scientific  authorities.    I^x)ers  from 
several  different  countries  and  two  from  the  U&iited  States  were  used  in 
preparing  the  report. 

The  present  known  facts  about  the  nutritive  contributions  of  pro- 
teins, fats,  carbohydrates,  minerals,  and  vitamins  in  daily  products 
were  treated  in  some  detsdl,  with  stqpporting  tabular  data.    In  addition, 
nutrition  research  now  in  progress  on  estch  of  the  products  was  outlined 
briefly. 

Statements  were  cited  to  prove  that  no  other  food  exceeds  milk  in  the 
possibilities  it  holds  for  the  improvement  of  human  life  throu^  better 
mitritional  well-being.   The  program  of  the  National  Dairy  Council, 
U*  S«,  A*,  was  used  as  an  exasple  of  an  industry-supported  effort  to 
increase  consunption  of  all  dairy  products.    The  general  plan  of  work 
of  the  organization  and  the  media  used  were  described*  Suggestions 
nade  by  authors  from  other  countries  for  raising  the  level  of  milk 
consumption  throughout  the  world  were  given  full  consideration. 

Five  persons  whose  papers  contributed  to  the  report  were  present  when 
it  was  read  and  entered  into  the  discussion.    For  the  most  part  they 
aoplified  their  original  papers  with  information  available  since  the 
papers  were  submitted. 

Briefly  the  contributions  nade  were  as  follows:    Dr.  W*  £•  Krauss, 
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Ohio  A^i cultural  Ejcperiment  Station,  Vfooster,  added  the  information 
that  research  by  Dr.  Ancel  Ke\^  of  the  University  of  Minnesota  shows 
that  the  cholesterol  content  of  the  diet  does  not  affect  the  cholesterol 
level  of  the  blood.    High  blood  cholesterol  is  associated  vdth  certain 
types  of  heart  disease.     The  Keys  findings  therefore  remove  any  q-ues- 
tion  of  the  possible  hsLrnfulness  of  dairy  products  due  to  cholesterol 
content . 

Prof.  Torsten  Jtehrson,  Ibiversity  of  Stockholm,  Sweden,  described 
the  Milk  Propa^Jida  Or^Jiizaticn  of  Sweden  at  the  request  of  the  general 
reporter.    The  inforiation  given  is  contained  in  a  paper  by  G6sta 
Callert ,  under  Section  IV  (b) ,  Subject  2,  which  was  received  too  late  to 
be  included  in  the  genera.1  report. 

AgricrJ-tural  Engineer  Mailinus  de  Vos,  The  Hague,  Netherlands,  urged 
again  the  point  made  in  his  paper,  i.e.,  that  the  International  Ifedry 
Federation  study  in  a  small  international  conmittee  the  natter  of  edur- 
cational  procedures,  in  the  interest  of  increased  consun^^tion  of  dairy 
products  for  all  countries. 

Dr.  H.  E,  Jfegee ,  Ministry  of  Health,  Whitehall ,  London,  England, 
reported  cijrrent  favorable  growth  rates  of  English  children,  as  an 
addition  to  data  included  in  his  paper. 

Mrs.  E.  A.  Maxtin  modified  the  portion  of  her  paper  and  general 
report  regarding  the  "X-factor**  in  milk.    Since  this  material  was  sub- 
mitted, the  U.  S,  Bureau  of  I^iry  Industry  has  shown  that  the  "X- factor" 
is  identical  with  the  new  vitamin 

Comments,  Section  IV  (b),  Subject  3 

Ths  three  papers  that  were  submitted  for  discussion  under  Subject  3» 
Influence  of  Prices  and  Income  (Purchasing  Power)  on  the  Consujiption  of 
Milk  and  Ifedry  Prodvicts,  were  summarized  by  a  general  reporter  for  the 
Congress,  and  his  paper  was  the  only  one  read  to  the  asserbled  dele- 
gates.   Dr.  Leland  Spencer,  an  official  dele^te  for  the  United  States, 
was  the  general  reporter. 

imUENCE  OF  PEICES  AND  INCOME  (PURCHASING  IWER) 
ON  THE  CONSUMPTION  OF  MIIK  AND  DAIPY  PRDIODTS 

Comments  by  leland  Spencer,  Professor  of  >krketing, 
Cornell  Ibiversity,  Ithiaca,  New  York 

The  evidence  siQifplied  by  the  papers  revlev#ed  in  this  report  and 
other  sources  shows  that  consumer  incomes  and  retail  prices  have  a 
major  infliaence  upon  the  rates  of  oonsucption  of  milk  and  its  products. 
This  is  true  whether  we  consider  differences  in  consun^icn  rates  among 
population  groups  at  a  particular  time,  or  changes  in  these  rates  from 
one  time  to  another. 

However,  vi^n  it  comes  to  precise  measurement  of  relationships  be- 
tvieen  income  and  price  and  the  corxsunption  rates  for  milk,  butter, 
cheese  and  the  like  there  appears  to  be  much  disparity  in  the  findings 
of  various  studies.    In  general,  there  is  agreement  that  the  demand 
for  fluid  milk  and  evaporated  milk  is  relatively  inelastic,  and  th^t 
the  consujipt ion  of  such  semi-luxuries  as  cream  and  ice  cream  responds  in 
much  greater  degree  to  differences  or  changes  in  income  and  price.  But 
when  we  look  for  more  refined  measurements  such  as  regression  coeffi- 
cients or  coefficients  of  elasticity  for  the  several  products  we  find 
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that  ntuoBrous  studies  have  yielded  a  rather  wide  ran^  of  answers.  For 
exairgple,  sone  invest i^tors  have  reported  practically  no  response  of 
milk  consxunption  to  changes  in  income  or  price,  while  others  have  found 
elasticity  coefficients  ranging  from  .5  to  I.3  or  even  higher. 

Mork  has  suggested  that  the  lack  of  agreement  in  results  of  different 
attenpts  to  measure  these  relationships  may  be  due  to  iirper  feet  ions  in 
the  methods  of  analysis  or  to  errors  in  the  data  used.    A  third  possi- 
bility is  that  the  relationships  are  not  the  same  under  all  conditions. 
Perhaps  a  useful  purpose  will  be  served  by  listing  here  in  some  detail 
probable  reasons  for  the  uneven  results  of  various  efforts  to  measure 
the  relationships  of  income  and  price  to  the  consun^^tion  of  milk  and 
its  products. 

In  the  first  place,  as  we  survey  the  various  stijiiies  of  these  rela- 
tionships, it  is  obvious  that  a  wide  range  of  choice  ha^  been  exercised 
as  to  the  types  of  data  selected  as  well  as  in  the  methods  of  analysis. 
The  following  are  inportant  exanples: 

1.  Family  income  vs.  per  capita  income  and  family  cons\iC5)tion  vs. 
per  capita  consumption. 

2o  Income  vs.  food  expenditure  or  sorre  other  measure  of  the  level 
of  living. 

3.  Quantities  of  the  specified  prodiicts  consumed  vs.  amounts  spent 
by  consumers  for  these  products. 

4.  Ifefinition  of  product— -e.g. ,  fluid  milk  alone  vs.  fluid  milk  and 
cream  as  milk  equivalent,  or  flmd  (whole)  milk  together  with  butter- 
milk, skim  milk,  chocolate  drink,  etc. 

5.  Home  consumption  vs.  total  constmption. 

6.  iualysis  of  differences  between  families  or  other  population 
gro\5)s  vs.  analysis  of  changes  over  time. 

7.  Differences  in  analytical  procedure — e.g.,  regression  ajialysis 
vs.  tabular  analysis,  adjustment  or  nonadjustment  of  income  and  price 
for  changes  in  price  level  or  cost  of  living,  etc. 

Most  of  these  differences  in  types  of  data  and  methods  of  analysis 
have  been  mentioned  in  sumnarizing  the  several  papers  and  do  not  require 
further  discussion  here.    Usually  there  have  been  good  reasons  for  the 
choices  made  by  the  investigators.    Nevertheless  the  nature  of  the  data 
and  the  methods  of  analysis  should  be  clearly  indicated  since  they  have 
an  inportant  bearing  on  the  findings  reported. 

Much  of  the  disagreement  in  the  results  of  attempted  measurements  of 
income-consujiption  and  price-consujiption  relationships  can  be  traced  to 
the  use  of  inadeqiaate  or  inaccurate  data  in  many  of  the  studies.  Prob- 
ably the  most  common  fault  in  studies  of  consumption  differences  among 
groups  of  families  has  been  the  failure  to  obtain  adequate  data  for 
fajnilies  near  the  lower  end  of  the  income  scale.    It  is  clear  that 
greater  elasticity  of  consunption  exists  at  the  lower  levels  of  income. 
Studies  in  v^ch  these  grou^^s  are  not  properly  represented  therefore 
show  less  elasticity  than  is  characteristic  of  the  population  as  a  whole. 
This  has  been  true  of  certain  studies  in  the  Ihited  States  which  involved 
analysis  of  milk  consuuption  among  families  supplied  by  retail  routes,  in 
markets  where  the  majority  of  low- income  families  purchased  their  milk  at 
stores. 

It  is  not  TinconiDon  for  those  in  charge  of  consiimer  surveys  to  attenpt 
to  build  up  the  sttdy  sauple  in  such  a  way  as  to  give  proportional 
representation  to  the  various  income  classes  aud  other  groups  in  the 
area.   This  often  results  in  obtaining  so  few  records  for  families  with 
very  low  incomes  that  desirable  subsorts  are  not  possible.  Consumer 
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surveys  are  much  laore  effective  for  the  purpose  of  revealing  differences 
amon^  families  and  population  groups  than  for  determining  avera^  rates 
of  consumption  for  a  uarkEt  or  otlier  area.    This  bein^  true,  considerai- 
tion  might  well  be  given  to  including  in  the  study  sanrole  approximately 
equal  nui]i>ers  of  fatmilies  in  the  several  incore  classes. 

Another  important  source  of  differences  in  results  shown  by  studies 
in  this  field  is  the  failure  in  many  instances  to  eliminate  or  allow  for 
the  inl'luence  of  factors  that  are  interrelated  with  income  or  price  ana 
the  consumption  of  milk  and  its  products.    This  problem  was  stressed  in 
the  paper  prepared  by  Clark.    A  good  illustration  of  this  is  found  in  a 
number  of  consumption  surveys  in  the  U,  S.  A.  that  have  included  sub- 
stantial numbers  of  negro  families.    It  happens  that  negroes  as  a  gro-u^) 
are  sparing  users  of  fluid  milk  even  when  their  incomes  permit  a  rela- 
tively free  choice  of  foods.    The  fact  that  in  the  studies  mentioned 
disproportionate  numbers  of  negro  families  have  been  inclided  in  the 
lower  income  classes  withjout  segregation  has  resulted  in  overstatement 
of  the  influence  of  incoms  on  the  consunption  of  milk. 

Again,  some  geographically  extensive  surveys  of  consumer  purchases 
or  diets  have  resulted  in  reported  measurements  of  inconie-consujiption 
relationships  without  consideration  of  inportant  interrelated  factors 
such  as  retail  prices,  climte,  place  or  mode  of  living,  and  quality  of 
milk  available.    In  the  Southern  States  of  the  U.  S.  A«,  for  example, 
consujner  incomes  are  relatively  low,  the  retail  price  of  milk  is  rela- 
tively high  and  the  quality  of  milk  in  general  is  not  as  high  as  that 
in  the  North.    Southern  food  habits  also  are  influenced  by  the  worm 
climate  and  by  the  kinds  of  good  crops  most  easily  grown  there.    If  in- 
come and  consumption  data  for  ti^t  region  are  combined  with  similar  data 
for  other  parts  of  the  country,  obviously  any  measurement  of  the  influ^ 
ence  of  income  upon  the  purchases  or  consunption  of  milk  will  be  dis- 
torted and  unreliable. 

FiTially,  we  must  not  overlook  the  possibility  that  data  used  in 
various  studies  of  the  relationship  of  income  and  price  to  the  consunp- 
tion  of  milk  and  its  products  may  not  be  entirely  accurate. 

With  resj)ect  to  data  obtained  in  consumer  surveys  there  is  the  well- 
known  difficulty  of  obtaining  satisfactory  information  about  family 
incomes  as  well  as  the  tendency  of  housewives  to  overstate  the  quanti- 
ties of  milk  purchased.    In  certain  studies  where  the  reported  purchases 
from  milk  distributors  have  been  compared  with  the  recorded  sales  by 
distributors  to  the  same  families  a  disparity  of  10  to  15  percent  was 
shown.    This  was  not  particularly  disturbing  until  one  invest i^t or 
reported  a  finding  that  high- income  families  tend  to  overstate  their 
milk  purchases  more  than  medium-  or  low- income  families  do.  (Money 
Illusion  and  Demand  Analysis  by  Marshak,  in  Beview  of  Economic  Statis- 
tics, February  19^3*)    To  the  extent  that  this  is  true,  consujner  survey 
studies  generally  show  more  income  elasticity  of  demand  for  milk  than 
really  exists. 

Then  with  re^rd  to  time  series  of  income,  price  and  consuirotion 
data  the  possibilities  of  error  are  considerable.    It  is  only  in  quite 
recent  years  that  methods  of  estimatir^  national  income  or  consumer 
income  in  the  various  countries  have  been  developed  to  the  point  of 
assured  reliability.    In  the  United  States  and  probably  in  other  coun- 
tries any  single  consumer  price  quoted  for  milk,  butter,  cheese  and  so 
on  is  likely  to  fall  short  by  far  of  representing  the  oost  of  milk  to 
different  families  or  groups  in  the  population.    In  many  instances, 
there  is  actually  a  range  of  prices  depending  upon  quality,  grade  or 
brand,  quantity  purchased,  type  of  package  and  type  of  service.  Some- 
times black  market  prices  or  gratuities  are  involved. 
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In  few  instances  do  we  have  consun?)tion  data  for  milk  and  other 
products  extending  over  time  that  are  wholly  dependable.    In  the  Ifeited 
States,  national  figures  for  consiampt ion  of  fluid  milk  and  cream  (in 
terms  of  milk  equivalent)  are  obtained  by  subtracting  the  sum  of  esti- 
mated quantities  retained  on  farms  and  the  coasted  milk  equivalent  of 
products  manufactured  in  dairy  plants  from  the  estimted  total  milk 
production.    Separate  figures  for  milk  consumed  as  such  are  available 
only  for  certain  markets,  not  for  the  country  as  a  whole.    The  consun^)- 
tion  of  butter,  cheese,  canned  milk  and  powdered  milk  is  calculated  by 
adjusting  the  reported  factory  production  (plus  estimated  farm  produc- 
tion in  the  case  of  butter)  for  imports  and  exports,  and  for  changes  in 
storage  holdings  from  one  j^ear-end  to  the  next. 

No  one  can  say  just  how  large  is  the  margin  of  error  in  these  esti- 
mates. Considering  the  many  difficulties  involved,  as  well  as  the 
diligent  efforts  of  government  statisticians  and  cooperating  agencies, 
it  seems  that  the  probable  error  in  most  of  the  estimates  should  not 
exceed  about  5  percent.  Even  this  margin  of  error  is  considerable  and 
it  is  obviously  unwise  to  attach  significance  to  slight  differences  in 
determinations  based  on  such  data. 


Comments,  Section  IV  (c).  Subject  1 

The  seven  papers  that  were  submitted  for  discussion  under  Subject  1, 
Standardization  of  Composition  (Quality)  of  Milk  and  Ikiry  Products, 
were  sunmEirized  by  a  general  reporter  for  the  Congress,  and  his  paper 
was  the  only  one  read  to  the  assembled  dele^tes.    0.  F.  K6nig,  of 
Switzerland,  was  the  general  reporter. 

Dr.  H.  H.  Sommer,  who  ms  an  official  dele^te  for  the  IMited  States, 
has  listed  the  titles  of  six  of  the  seven  papers,  especially  for  this 
report. 

1.  Le^  Standards  for  Milk  and  Milk  Products  in  France. 

2.  Standardizing  the  Fat  Content  of  Milk  for  Cheesemaking  (Norv^) . 

3.  Legal  Standards  for  Processed  Cheese  and  Cheese  Spreads  or 

Cheese  Food  Compoiands  in  Germany. 

4.  Standardizing  the  Fat  Content  of  Consumer  Milk  (Austria) . 

5.  Top  Grade  Butter,  "Floralp,"  as  Established  by  Regulations  and 

Grading  in  Switzerland. 

6.  Standardization  of  Consumer  Milk  in  Sweden. 


Comments,  Section  IV  (c) ,  Subject  2 

The  two  papers  that  were  submitted  for  discussion  under  Subject  2, 
lacking  of  Milk  and  Iteiiry  Products  and  IMits  of  Measure  for  Sale,  were 
suinnarized  by  a  general  reporter  for  the  Congress,  and  his  paper  was  the 
only  one  read  to  the  assembled  delegates.    J.  P.  Blondot ,  of  France,  was 
the  general  reporter. 

Mr.  Don  S.  Anderson,  who  was  an  official  delegate  for  the  United 
States,  has  prepared  the  following  summary  of  the  papers,  especially  for 
this  report. 
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PACaaiy^  OF  MIIZ  AND  mim  PBDIUCTS  AND  UNITS  OF  MEASURE  FOfi  SALE 

Conments  by  Don  S,  ADderson,  Production  and  Marketing  Administration, 
U.  S.  ItepartiiEnt  of  A^i  cult  lire ,  Washington,  D.  C. 

Two  questions  are  discussed  in  the  two  papers  siibmitted  under  this 
title.    Both  are  difficult  for  a  representative  of  the  lAiited  States  to 
understand  because  of  the  ^rea.t  difference  between  ths  situation  in  the 
Iftiited  States  and  Europe  with  respect  to  the  problems  discussed. 

The  first  problem  arises  from  the  relative  smallness  of  European 
countries  in  area  and  population       coiBpared  with  the  Ifeiited  States, 
The  author  points  out  that  each  country  my  obligate  its  members  to  use 
its  official  scale  of  sale-units.    Thus,  if  msmy  countries  aire  too  small 
to  sv^jport  an  efficient  industry  for  the  production  of  inplements  used 
for  the  packaging  of  milk  and  dairy  products,  this  nultiplicity  in  the 
size  of  sale-units  creates  a  problem.    As  mechanization  increases  the 
problem  increases,  especially  when  the  indiastry  for  making  the  equipment 
is  located  in  one  country  and  should  be  in  a  position  to  s-c^jply  machines 
for  packing  dairy  products  in  a  nuidber  of  countries. 

This  leads  the  author  to  conclude  that  "the  interest  of  all  therefore 
is  to  seek  the  unification  of  containers  which  will  bring  with  it  the 
unification  of  materials,  and  we  are  thus  brought  to  face  the  problems 
of  international  standardization." 

Because  of  the  large  size  of  the  Ifoited  States  this  problem  is  much 
less  inportant  for  us. 

The  bulk  of  the  paper  gives  details  as  to  the  characteristics  of 
sizes  of  and  materials  used  in  packages  for  fresh  milk,  butter,  and 
cheese  in  France. 


SECTION  V  OHiANIZATION  OF  THE  DAIBY  INDUSTRY 

Thirty-two  papers  were  submitted  for  discussion  under  Section  V, 
Or^uiization  of  the  Efeiry  Iiaiustry.   The  subject  natter  was  presented 
under  two  different  subjects,  as  follows: 

Subject  1. — The  Or^nization,  Structure,  and  Economic  Position 
of  the  Ikiry  Industry  in  Different  Countries. 

Subject  2. — Governmental  Action  to  Foster  the  Development  of 
the  Ifa,iry  Industry  and  to  Improve  the  Quality  of 
Ikiiy  Products. 


Comoents,  Section  V,  Siibject  1 

The  20  papers  that  were  submitted  for  discussion  under  Subject  1,  The 
Organization,  Structure,  and  Economic  Position  of  the  Ikiry  Industry  in 
Different  Countries,  were  summarized  by  a  genersd  reporter  for  the 
Congress,  and  his  paper  vias  the  only  one  read  to  the  assembled  dele^tes. 
J.  Linthorst-Homan,  of  Holland,  ^yas  the  general  reporter. 

Dr.  Sherman  E.  Johnson,  who  was  an  official  deleft e  for  the  Uhited 
States,  has  prepared  the  following  sunnary  of  the  more  pertinent  papers, 
especially  for  this  report. 
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THE  ORGANIZATION,  STHUGTUEE,  AND  ECONOMIC  POSITION 

OP  THE  mm  iNixjarRy  in  dijterent  coiothies 


Comments  by  Sherman  E.  Johnson,  Assistant  Chief, 

Bureau  of  AgrictLLtural  Economics, 
U.  S.  DepartmBnt  of  AgricxHture ,  Washington,  D.  C. 

The  discussion  vjas  opened  by  Dr,  J,  Linthorst-Ebman  of  Holland,  who 
\(fas  the  general  reporter  for  this  session.    His  remarks  \*ere  si^jple- 
mented  liy  Richard  Allman,  Food  and  Agriculture  Or^nization,  ani  by 
Prof.  Rasmus  Mork,  of  Norway. 

Discussion  centered  on  the  three  segments  included  in  the  above 
title. 


Qrfianization 

The  discussion  on  organization  of  the  dairy  indxistry  recognized  the 
extreme  diversity  of  conditions  under  which  dairying  is  carried  on  in 
different  parts  of  the  world.    No  atteii5>t  was  made  to  generalize  con- 
cerning conditions  most  favorable  for  dairy  production.    Mr.  Allman 
reported  that  FAO  was  making  a  world  dairy  survey  with  emphasis  on  in- 
creasing dairy  production  in  areas  where  dairying  is  now  of  minor  inpor- 
tance.   He  enphasized  their  desire  to  cooperate  with  the  International 
Ikiry  Federation  on  specific  projects  in  this  undertaking.    Dr.  Linthorst- 
HDman  enphasized  the  desirability  of  developing  in  each  co^untry  organi- 
zations of  dairy  producers  which  have  close  affiliations  with  profes- 
sional farm  organizations;  also  the  need  for  including  dairy  problems  in 
the  considerations  of  general  farm  organizations.    Bb  recommended  that 
the  central  working  group  in  each  coimtry  which  represented  the  dairy 
industry  work  with  professional  farm  organizations,  labor  or^nizat ions , 
and  government  officials  to  promote  dairying  and  a  better  understanding 
of  dairy  problems.    Ife  also  emphasized  the  need  for  close  cooperation 
among  the  International  Xfetiry  Federation,  the  International  Federation 
of  Agriciiltural  Producers,  and  the  Food  and  Agriculture  Organization. 
Because  of  the  growing  importance  of  economic  problems  in  both  national 
and  international  aspects  of  the  dairy  industry,  he  suggested  more 
emphasis  on  economic  problems  in  the  International  Ifediy  Federation. 


Structure 

Bnphasis  was  placed  on  the  need  for  modernization  and  rationalization 
of  dairy  production  at  the  farm  and  of  factory  processing.    The  recom- 
mendation was  made  *that  insofar  as  possible  milk  shoiiLd  be  brought  to 
factories  for  processing.    An  exception  vias  made  of  milk  for  production 
of  special  farm  cheeses.    It  was  also  enphasized  that  processing  should 
be  specialized  as  far  as  possible  and  the  processing  plant  should  be 
large  enough  for  economic  operation. 


Economic  Position 

It  was  emphasized  that  progress  of  the  dairy  industry  involves  not 
only  technical  and  economic  questions,  but  that  it  is  also  intimtely 
associated  with  national  welfare,  both  from  the  standpoint  of  nutrition 
and  of  maintenance  of  food  prodiiction.    Mention  was  made  of  the 
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competition  betv#een  nEir^rine  and  biitter  and  that  s\i^;gestions  had  been 
nade  for  joint  study  of  this  problem  amon^  the  International  Federation 
of  A^icultural  Producers,  the  Food  and  Apiculture  Or^inization,  and 
the  International  Ekiry  Federation. 

There  was  some  discussion  of  ways  of  increasing  consunption  of  dairy 
products.    This  discussion  en^hasized  the  inportance  of  advertising  and 
propa^nda.    The  development  of  the  avocado  industry  in  California  'v*as 
cited  as  an  illustration  of  the  effectiveness  of  advertising. 


Comments,  Section  V,  Subject  2 

The  12  papers  that  were  submitted  for  discussion  tmder  Subject  2, 
Governmental  Action  to  Foster  the  EfevelopiiBnt  of  the  Itetiry  Industry  and 
to  Improve  the  Quality  of  Ikiry  Products,  vere  suinmarized  by  a  general 
reporter  for  the  Congress,  and  his  paper  was  the  only  one  read  to  the 
assembled  delegates.    J.  Sundby,  of  Norway,  was  the  general  reporter, 

Mr.  Don  S.  Anderson,  who  v»as  an  official  dele^te  for  the  IMited 
States,  h£is  prepared  the  following  sumoELry  of  the  more  pertinent  papers, 
especially  for  this  report. 


GCVFIRNMENTAL  ACTIOK  TO  FWER  THE  DEVELOPMENT  CF  THE  DAEHY  INTUSTKr 
AND  TO  IMHiDVE  THE  qU^ITY  OF  miEY  PBDDUCTS 

Conments  by  Don  S.  Anderson,  Production  and  Marketing  Administration, 
U.  S.  Dspartment  of  Agriculture,  feshington,  D,  C. 

Twelve  papers  were  submitted  under  this  title.  From  these  12  papers 
and  from  other  sources  the  general  reporter  has  listed  12  ways  in  which 
governments  have  interested  thexaselves  in  the  dairy  industry.    These  are; 

1.  Training  and  Education  of  Ife,iry  BBplojrees. 

2.  Instructional  Work. 

3.  Quality  Work  and  Quality  Control. 

4.  Experimental  Work. 

5.  Combating  of  Infectious  Cattle  Diseases. 

6.  Breeding. 

7.  Credit. 

8.  The  Margarine  Legislation  in  Various  Countries. 

9.  Other  Measures  for  the  Begulating  of  Prices  and  Sales  During 

the  Years  Between  the  Two  World  Wars. 

10.  The  States'  Attitude  to  the  Ikiry  Ixxiustry  during  Second  World 

War. 

11.  The  Postwar  Period. 

12.  Standardization  of  the  Fat  Content  of  )ferkBt  Milk. 

As  measured  by  the  time  devoted  to  them,  the  general  reporter  ranked 
two  of  the  twelve  as  of  outstanding  ijiportance — "Quality  Work  and  Quality 
Control"  and  "Other  Measures  for  the  Begulation  of  Prices  and  Sales 
During  the  Years  Between  the  Two  World  Wars."    liext  in  rank  with  about 
half  as  much  time  devoted  to  each  are  "Instnictional  Work"  and  "Stand- 
ardization of  the  Fat  Content  of  Market  Milk." 

The  discussion  following  the  paper  of  the  general  reporter  tio^ned  to 
different  subjects.    Most  of  the  discussion  referred  to  mar^Lrine  legis- 
lation.  The  allegation  was  made  from  the  floor  that  largarine  was 
bygienic,  well-flavored  and  cheap,  and  the  attitude  taken  from  1930  to 
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against  this  prod\ict  should  not  be  taken. 

To  this  the  reply  wels  given  that  not  only  the  qiMBstion  of  nutrition 
hut  also  of  health  shoiild  he  considered  and  preference  should  he  given 
to  butter.    It  was  argued  that  "we  live  in  a  directed  econony"  and 
therefore  naast  have  "regulation"  of  Bargaxine  as  of  other  items. 

Quality  work  and  quality  control  have  been  carried  out  most  inten- 
sively in  exporting  countries.    EspeciaJ-ly  for  butter,  a  number  of  them 
established  a  "brand"  for  which  hi^ier  than  noriDal  quality  standards 
are  established.    The  problem  of  marking  so  as  to  carry  through  to  the 
consuBjer  has  retarded  this  development  for  cheese. 

The  principal  features  of  the  measures  taken  by  the  various  cotmtries 
between  the  two  World  \fers  were  those  designed  to  meke  home  prices  for 
milk  and  milk  products  independent  of  world  market  prices.  BBrhaps  the 
steps  that  would  seem  most  \anique  to  an  agricultural  economist  from  the 
Ifcited  States  were  those  taken  by  Sweden  to  reduce  "the  tension  between 
the  production  milk  and  the  market  milk  so  that  the  price  of  the  latter 
could  gradually  be  raised  from  its  low  level." 


SECTION  VI  TBDPIGAL  miRyiNG 

Fourteen  papers  were  submitted  for  discussion  under  Section  VI, 
Tropical  Ifeirying.   The  subject  matter  was  presented  under  four  differ- 
ent subjects,  as  follows: 

Subject  1.— The  Inflxaence  on  the  Efficiency  of  Milk  Production 
in  the  Tropics  of  the  Introduction  of  Jfew  Breeds 
of  Ikiry  Cattle,  the  Improvement  of  Fodder  Sv^iplies 
and  Other  Measures. 

Subject  2.— Manufacture  of  Batter,  Cheese,  and  Other  Ifetiiy 
Products  under  TropicskL  Conditions. 

Subject  3 '—Milk  Supply  in  the  Large  Tropical  Towns. 

Subject  k — The  Efficient  Storage  of  Hairy  Products  in  the 
Tropics.    (No  papers  were  presented  on  this 
subject.) 


Conments,  Section  VI,  Subject  1 

The  10  papers  that  were  submitted  for  discussion  under  Subject  1, 
The  Influence  on  the  Efficiency  of  Milk  Production  in  the  Tropics  of 
the  Introduction  of  New  Breeds  of  Ifeiry  fettle,  the  Improvement  of 
Fodder  Supplies  and  Other  Mee^sures,  were  sumaiarized  by  a  general 
rejxjrter  for  the  Congress,  and  his  paper  was  the  only  one  read  to  the 
assembled  delegates. 

Dr.  0.  E.  Beed,  an  official  delegate  for  the  liiited  States  and 
chairman  of  the  U.  S.  delegation,  was  the  general  reporter. 


THE  INFLUENCE  ON  TEE  EPFIdENCY  OF  MILK  PBDDUCTION  IN  THE  TBDPICS 
OF  THE  INTBODUCTIQN  OF  NEW  BREEDS  OF  DA.IBY  CATTLE,  THE  IMPICVEMENP 
OP  FODDER  SUPPLIES  AND  OTHER  MEASURES 

Comments  by  0.  E.  Beed,  Chief  of  the  Bureau  of  Dairy  Industry, 
Ubited  States  Department  of  Agriculture,  WSashington,  B,  C. 

The  following  papers  dealing  with  Subject  1,  Section  VI,  were 
submitted: 
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1.  Iteed,  0.  E.    'The  Progress  in  Crossbreed iri^  with  Ikiry  Cattle  of 
Indian  Origin." 

2.  Jfeunteun,  M.  L.  M.    "Milk  Prodiiction,  Introduction  of  Better 
Breeds,  and  Nutrition  of  Cattle  in  French  Territories  under  Tropical 
Climte," 

3.  Miller.  Wm.  C.    '*r>K  Inefficiency  of  Ikiry  Cattle  in  Tropical 
Countries — An  Analysis  of  the  Probleins." 

4.  Seath,  D.  M.    "Adding  to  the  Comfort  and  Increasing  the  Feed 
Consujnrtion  of  Cows  during  Sumirer  Montl:is." 

5.  Geurden,  L.    "Milk  Swply  in  Belgri^tn  Congo." 

6.  Pferry,  E.  J.    "Iicprovement  of  Milk  and  Butterfat  Production  by 
Or^jiized  Artificial  Inseirdnation. " 

7.  Bsdtzer,  A.  C.    "Or^nization  ajnd  Development  of  Artificial 
Insemination  of  Ifedry  Cattle  in  Michi^ji." 

8.  Fohriran,  M.  H.    "Some  Results  of  Besearch  on  Ikiry  Cattle 
Breeding  in  the  Bureau  of  Ikiry  Industry,  U.  S.  D.  A." 

9.  Kendrick,  J.  F.    "Proved  Sires  in  the  Cbited  States." 

10.    Kendrick,  J.  F.    "Ikiry  Cattle  Artificial  breeding  Cooperatives 
in  the  l&iited  States." 

Beed  ^ve  a  brief  review  of  research  now  under  way  in  which  Red  Sindhi 
cattle  iaported  from  India  are  being  crossed  with  Jersey  cattle  in  the 
Bureau  of  Ikiry  Industry  of  the  Ufeiited  States  ItepartiDent  of  Agriculture 
in  an  atten^Jt  to  develop  a  heat-resistant  cattle  in  tropical  and  sub- 
tropical area^.    Feunteun  reports  numerous  experiments  in  crossing  of 
native  cattle  with  inported  European  cattle.    Feunteun  and  Miller  discuss 
the  need  for  increasing  milk  production  in  their  countries  and  stress  the 
need  for  greater  efficiency. 

Seath  reviewed  experiments  that  were  carried  on  by  him  and  his  associ- 
ates at  the  State  experiment  stations  in  Kentucky  and  Louisiana  covering 
several  years '  work  on  the  effect  of  ten^jeratxire  on  comfort  of  cows  and 
also  in  relation  to  effect  of  ten^Kratures  on  milk  production.    Bb  ob- 
tained good  results  by  spraying  cows  with  \e,ter  and  by  cooling  by  \ise  of 
fans  • 

Geurden  reported  that  several  atteii5)ts  had  been  mEide  to  develop 
better-producing  cattle  in  the  Belgian  Congo  by  crossing  the  native 
breeds  with  well-known  English  and  European  dairy  breeds.    Crosses  with 
Friesian  cattle  gave  the  best  results.    Berry  of  New  Jersey  states  that 
the  use  of  proved  sires  in  artificial  insemination  resulted  in  hi^r 
production  of  dau^ters  over  their  dams.    He  states  that  the  first  530 
artificially  inseminated  dau^ters  produced  an  avera^  of  424  pounds  of 
butterfat  as  cong^ared  with  the  production  of  399  poiinds  of  butterfat  by 
their  dams  in  a  10  months'  lactation. 

BsLltzer  described  the  methods  of  or^nization  of  the  Michi^tn  Arti- 
ficial Breeding  Association.    The  program  was  started  in  19^3  and  by 
1949  more  than  120,700  cows  were  served  during  the  year.    He  enphasized 
the  importance  of  good  or^jiization  and  well -trained  technicians. 

Fohrman  gave  results  of  breeding  invest i^t ions  with  dairy  cattle 
conducted  by  the  Bureau  of  Ikiry  Industry  of  the  IMited  States  Depart- 
ment of  Agriculture  during  the  past  30  years.    In  this  30-year  experi- 
ment the  average  production  of  the  herds  of  Holstein  and  Jersey  cattle 
vias  increased  by  200  pounds  of  butterfat  per  year  through  the  contini^ed 
use  of  proved  sires.    Ife  also  cited  results  obtained  by  crossbreeding 
of  the  pure  strains  or  breeds  of  dairy  cattle  throu^  use  of  proved 
sires. 

Kendrick  discussed  the  proving  of  dairy  sires  throu^.  dairy  herd 
improvement  associations.    A  program  begun  in  1935  i^as  resulted  in 
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proving  of  more  than  25,000  dairy  sires  in  farmers*  herds  in  the  U.  S.  A. 
In  his  second  paper  Kendrick  discussed  the  details  of  the  organization 
of  artificial  insecdnat ion  in  the  lAiited  States.    In  the  first  associa/- 
tion  or^inized,  one  sire  on  the  average  was  required  to  serve  228  cows, 
and  in  19^8  each  bull  in  use  served  999  cows. 


Comments,  Section  VI,  Subject  2 

The  two  papers  that  were  submitted  for  discussion  Tinder  Subject  2, 
Jtoufacture  of  Butter,  Cheese,  and  Other  Dairy  Products  under  Tropical 
Conditions,  were  Bujisnarized  by  a  general  reporter  for  the  Congress,  and 
his  paper  was  the  only  one  read  to  the  assembled  dele^tes.    N.  K, 
Bhar^va,  of  India,  was  the  general  reporter. 

Dr.  G.  M.  Trout,  who  was  an  official  dele^te  for  the  IMited  States, 
has  prepared  the  following  sTimmary  of  the  papers,  especially  for  this 
report . 


MAMJFACrUEE  OF  BUTTER,  CHEESE,  AM)  OTHER  DAIRY  PEOIOCTS 
UNDER  TROPICAL  CONDITIONS 

Comments  by  G.  M.  Trout,  Professor  of  Ikiry  Kfenuf actures , 
Michigan  State  College,  ikst  Lansing,  Michigan 

There  are  many  varieties  of  soft  cheese  in  Jfeypt,  but  two  (Domiate 
and  Kareish)  are  the  most  popular.   The  first  is  a  rennet -type  cheese  in 
which  milk  is  salted  with  a  high  percentage  of  salt  (5-15  percent )  prior 
to  rennet ing.    The  second  is  an  acid-type  curd  cheese  in  which  salting 
is  practiced  after  drainage.    Both  types  are  pickled  and  contain  a 
relatively  high  percentage  of  sale  (4-8  percent). 

Clarified  butter  (Ghee  or  Samneh) ,  Khoa  (in  India),  and  soft  cheese 
(in  Egypt,  Morocco,  Algeria,  and  Tunis)  are  the  three  main  daily  prod- 
ucts of  the  tropics.    Clarified  butter  (Ghee  or  Samneh)  represents  an 
almost  ideal  method  of  preservation  of  most  of  the  desirable  qualities 
of  milk  fat,  under  the  prevailing  climatic,  economic,  and  insanitary 
conditions.    A  well-made  clarified  butter — in  which  the  absence  of 
moisture,  protein,  and  lactose  almost  entirely  eliminates  microbiologi- 
cal activity — can  be  kept  unspoiled  for  long  periods,  and  this  accounts 
for  its  popularity  in  tropical  countries.    The  manufacture  of  clarified 
butter  is  essentially  a  cottage  indiastry  which  helps  the  farmer  to  eke 
out  his  agricultural  income  to  a  small  degree. 

A  great  deal  of  research  work  on  Ghee  has  been  carried  out  in  India 
to  study  its  keeping  quality,  nutritive  value,  and  vitamin  value,  and 
to  devise  good  methods  of  msinuf acture .    The  Indian  government  ha^  taken 
steps  in  the  rigjit  direction  by  enforcing  a  Jferketing  Act  which  requires 
all  produce  to  be  graded  and  certified  by  government  (or  government - 
approved)  laboratories  before  sale.    Certain  quality  staindards  have  been 
laid  down  (e.g.,  for  acidity,  moisture  content,  and  saponification, 
Reichert-Meissl  and  Polenske  values),  together  with  specifications  for 
containers.    This  is  helping  the  industry  to  become  established  on  a 
sound  basis. 

Khoa  (India):    This  is  the  most  inportant  of  the  unfermented  milk 
products.    Small  quantities  of  milk  (usually  about  2.5  kg.)  are  evap- 
orated in  a  round-bottomed,  shallow  iron  pan  (Khari)  over  a  fairly  hot 
and  steady  fire.    To  prevent  scorching,  the  milk  is  continuously  stirred 
with  a  special  scraper  (Khumti);  with  the  diminution  of  volume  the  rate 


36 


of  stirring  is  increased  and  the  operator  has  to  exercise  skill  in  min- 
taining  a  uniform  consistency  in  the  mass.    After  about  15  minutes,  the 
fflELSS  assuires  a  pasty  consistency;  the  pan  is  then  removed  from  the  fire 
and  the  product  is  well  worked  with  the  flattened  end  of  the  scraper  by 
alternately  spreading  into  thin  layers  and  collecting  to^tl:ier  a^in 
until  the  mass  can  retain  its  own  shape.    At  first  the  mass  has  the  con- 
sistency of  butter,  but  after  cooling  it  be  cones  more  solid  and  dough- 
like.    It  is  now  shaped  into  large  circular  pats  and  allowed  to  cool  on 
the  floor.    It  "nas  a  wholesome  lightly  cooked,  sweet  flavor. 

Khoa  is  used  mainly  in  the  preparation  of  sweetmeats.    The  keeping 
quality  of  the  milk  is  preserved  by  its  conversion  into  semisolid  form, 
the  heating  and  the  concentration  of  milk  constituents  both  tending  to 
eliminate  bacterial  growth.    Khoa  keeps  well  for  4-5  days  in  cool 
weather  and  2-3  days  in  hot  weather,  and  by  the  addition  of  sugar  may 
be  prolonged  to  3  or  4  months. 

Western  dairy  products,  like  butter  and  hard  cheese,  are  unlikely  to 
find  a  major  place  in  the  tropics  and  it  is  suggested  that  intensive 
invest i^tion  should  be  made  of  present  indigenous  products.    The  meth- 
ods of  manufacture  may  be  capable  of  improvement  to  secure  more  uniform 
quality  and  reduce  wastage. 

IXie  to  scarcity  of  milk  and  its  scattered  production,  it  is  diffi- 
cult to  collect  a  large  quantity  at  a  central  place  for  manxifacture  on 
a  factory  basis.    It  is  suggested  that  a  village  factory  system  should 
be  tried,  which  is  quite  different  from  the  large  factory  system. 

The  present  system  is  uneconomical  and  wasteful,  and  produces  a 
product  of  variable  quality.    There  is  also  a  great  need  for  the 
development  of  improved  breeds  of  cattle  and  hygienic  methods  of  pro- 
duction and  handling  of  milk  which  will  eventually  lead  to  better 
quality  products. 


Comments,  Section  VI,  Subject  3 

The  two  papers  that  were  submitted  for  discussion  lander  S\abject  3. 
Milk  Supply  in  the  Large  Tropical  Towns,  were  summarized  by  a  general 
reporter  for  the  Congress,  and  his  paper  was  the  only  one  read  to  the 
assembled  delegates.    E.  Lancelot,  of  France,  was  the  general  reporter. 

Dr.  W.  E,  Krauss,  who  was  an  official  delegate  for  the  Ifeited  States, 
has  prepared  the  following  sunmaxy  of  the  papers,  especially  for  this 
report. 


MILK  SUPPLY  IN  TEE  LABGE  TEDPICAL  TOWNS 

Comnents  by  W,  E,  Krauss,  Associate  Director  of  the  Ohio 
Agricultural  Experiment  Station,  Wooster,  Ohio 

This  report  was  of  interest  from  the  standpoint  of  si^jplement ing  the 
supply  of  fresh  milk  in  countries  where  the  mixture  of  natives  and 
Europeans,  and  the  existence  of  nomadic  as  well  as  confined  herds, 
offered  special  problems. 

Concentrated  or  dried  milks  were  not  re^irded  with  much  favor,  owing 
to  their  cost  and  failure  to  guarantee  iiiports  in  case  of  finajicial 
restrictions  or  international  conflicts.    At  best  these  could  be  looked 
upon  as  sources  of  supply  for  children  or  the  sick.    Efevelopment  of  a 
"cooling  line,"  refusal  to  permit  the  producer  (because  of  lack  of 
hygiene)  to  distribute  to  the  consumer,  and  use  of  reconstituted  milk 
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depots  are  suggested  as  nBstsures  worthy  of  consideration.  Two  signifi- 
cant concliisions  are  drawn: 

1.  At  the  milk  prodiaction  stage,  milch  herds  should  be  established 
and  a  cooperator-producer  or^jnization  created. 

2,  Specialists  should  be  entrusted  with  all  handling  operations, 
including  the  actual  milking  and  distribution  from  the  milidng  to  the 
consuming  stages. 


An  Annex  of  Special  ftipers  by  American  Delegates  Follows. 
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THE  DAIRY  IliDUSTRY  IN  SWEDEN 


Shernan  E.  Johnson,  Assistant  Chief,  Bureau  of  Agricultural  Economics, 
U,  S.  Departiaent  of  Agriculture 

The  Mainstay  of  Swedish  ^riculture 

The  dairy  enterprise  is  by  far  the  most  important  source  of  income  for 
Swedish  farmers.    In  recent  years  mil k  and  dairy  products  have  furnished 

percent  of  the  total  farm  income.    Beef  and  veal  are  largely  by- 
products of  the  dairy  enterprise  in  Sweden;  and  these  have  provided 
another  IC  percent  of  the  total  farm  income.    The  income  from  all  live- 
stock and  livestock  products,  including  poultry  and  eggs,  accounts  lor 
about  75  percent  of  the  total  farm  income.  (1) 

The  dominance  of  the  dairy  enterprise  is  most  pronounced  in  northern 
Sweden  where  farmers  are  largely--  dependent  on  forage  crops  ajid  pasture 
which  are  utilized  by  dairy  cattle.    More  diversification  is  possible  in 
central  and  southern  Sweden.    Wheat,  oil  crops,  sugar  beets,  and  some 
other  enterprises  are  partial  alterrxatives  to  dairying  in  these  areas. 
The  smaller  farms  tend  to  be  more  dependent  upon  the  income  from  the 
dairy  enterprise  than  the  larger  farms.  (2)    The  reasons  why  dairying  is 
so  dominant  in  Swedish  agriculture  can  be  outlined  more  clearly  by 
giving  some  attention  to  the  agricultural  resources  and  to  the  econony  as 
a  whole. 


Swedish  Agricultural  Resources 

In  the  following  short  description  of  Swedish  agricultural  resources 
several  comparisons  are  made  with  i^tLnnesota  and  adjacent  States.  The 
physical  features  of  the  landscape  in  the  agricultural  areas  of  northern 
Sweden  are  somewhat  similar  to  the  northern  cut-over  areas  of  Mirjiesota. 
The  more  level  southern  fringe  of  the  Minnesota  cut-over  area  might  be 
compared  with  the  Swedish  central  plain.    And  the  physicaj.  conditions  in 
the  southern  tip  of  Sweden  and  along  the  southwestern  coast  are  also 
somewhat  similar  to  southeastern  >Iinnesota. 

The  effect  of  Sweden' s  far  northern  location  is  tempered  by  the 
influence  of  the  gulf  stream.    It  has  a  marine  rather  than  a  continental 
climate,  which  means  less  variation  in  temperature  than  in  Minnesota,  It 
has  a  cooler  growing  season,  and  a  different  distribution  of  rainfall.  The 
annual  rairJ'all  in  the  agricultural  areas  varies  from  15-25  inches,  with 
much  of  it  concentrated  in  the  last  six  months  of  the  calendar  year.  With 
low  evaporation  thxis  amount  of  rainfall  is  usually  adequate,  although 
droughts  are  experienced  in  the  early  part  of  the  growing  season,  ajid 
summer  rains  interfere  with  hay  curing  and  grain  harvest. 

The  total  land  area  of  Sweden  is  103  million  acres,  or  roughly  twice 
as  large  as  Minnesota.    But  only  about  9  million  acres  are  classed  as 
cropland.    Another  2-g  million  acres  are  in  natural  meadow.    Thus,  about 
11,5  million  acres,  or  11. c  percent  of  the  total  land  area,  is  used  for 
crop  and  pasture  production.    This  is  about  half  of  the  total  cropland 
area  in  Minnesota.    About  55  percent  of  the  land  in  Sweden  is  still  in 
natural  forest.    The  remaining  one- third  of  the  total  land  area  is 
largely  mountain  areas  above  the  forest  limit,  marshes,  and  other  types 
of  wasteland,  (3) 

The  most  productive  cropland,  and  in  fact  a  large  percentage  of  the 
agriculture  of  Sweden,  is  found  in  the  southern  tip  of  the  country  and 
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along  the  southwestern  coast.    Here  both  soil  and  climatic  conditions 
are  most  favorable  for  crop  production.    The  vegetation  period  (from 
spring  sowing  to  the  beginning  of  the  potato  harvest)  averages  14.0  days 
in  this  area.    In  northwest  Norrland  it  is  less  than  100  days.  Another 
important  farming  area  is  located  in  central  Sweden,    There  are  many 
smaller  areas  of  concentrated  agricultural  production  that  are  inter- 
spersed with  forest  and  wasteland, 

Sweden  reports  a  total  of  414,000  farms.    This  is  about  7  percent  of 
the  5.9  million  reported  for  the  United  States  in  the  1945  census.  But 
it  is  over  twice  as  many  farms  as  were  reported  for  Minnesota  in  1945. 
When  we  recall  that  Sweden  has  about  half  as  much  cultivated  lemd  as 
Minnesota  it  is  evident  that  many  of  the  farms  are  small.    In  fact,  over 
one-foin-th  of  the  farms  have  less  than  5  acres  of  cultivated  land,  and 
over  three-fourths  have  less  than  25  acres,    Che  estimate  indicates, 
however,  that  about  40  percent  of  the  total  number  of  farms  can  be  clas- 
sified as  part-time  farms  or  rural  homes.    Presumably  the  families  on 
these  units  would  have  some  other  source  of  income.    But  another  20  per- 
cent are  small  holdings  that  constitute  about  the  only  source  of  income 
for  the  farm  family  even  though  they  are  too  small  to  furnish  an 
adequate  living,  (4) 

Owner- operatorship  is  the  prevailing  mode  of  land  tenure  in  Sweden, 
although  about  one-fifth  of  the  farms  are  operated  by  tenants.  The 
tenant  farms  average  somewhat  larger  than  the  owner  farms,  and  about 
one-fourth  of  the  cultivated  land  is  tenant-operated. 


Dairying  Furnishes  Market  for  Forage  euad  Family  Labor 

With  77  percent  of  the  farms  having  less  than  25  acres  of  cultivated 
land,  one  can  readily  xmderstand  why  Swedish  farmers  have  sought  to 
intensify  production  on  the  area  available  for  crops  and  pasture.  If 
one  also  considers  that  much  of  the  crop  and  pasture  land  is  physically 
better  suited  for  forage  than  for  other  uses,  the  reason  for  the  rela- 
tive emphasis  on  daiiying  is  brought  out  more  clearly.    The  dairy 
enterprise  provides  a  market  for  forage  ajid  pasture  that  otherwise  would 
not  be  marketable. 

Nearly  half  of  the  crop  and  pasture  land  is  now  utilized  for  forage 
and  pasture.  The  land  area  devoted  to  these  uses  has  increased  22  per- 
cent since  1921-25.  Horses,  goats,  and  sheep  have  decreased  in  number 
during  this  period.  Consequently,  the  dairy  enterprise  has  apparently 
utilized  not  only  the  increase  in  forage  production,  but  also  the  feed 
production  released  as  a  result  of  decreasing  numbers  of  other  forage- 
consuming  animals,  (5) 

In  addition  to  providing  a  market  for  forage  and  pasture,  dairying 
is  a  source  of  employment  for  farm  people.    On  farms  that  are  large 
enough  to  utilize  efficiently  the  labor  of  a  farm  operator  and  his 
family  the  work  on  a  dairy  farm  is  likely  to  provide  productive  work 
for  most  of  the  year.    Even  on  the  part-time  farm  dairying  supplements 
fairly  well  such  other  employment  as  winter  work  in  the  forests. 


The  Market  for  Dairy  Products 

In  order  for  dairying  to  furnish  a  market  for  forage  and  for  farm 
labor  the  products  of  the  dairy  enterprise  must  in  turn  have  a  satis- 
factory market  outlet.    In  the  1930»s  from  25-30  percent  of  the  total 
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nanufacture  of  butter  was  exported,  largely  to  Britain  and  Germany. 
These  mrkets  disappeared  at  the  beginning  of  the  war,  and  at  present 
nearly  all  of  the  dairy  products  are  consumed  within  the  country. 
Exportable  sur pleases  of  butter  and  cheese  developed  in  1949,  partly 
because  of  favorable  growing  conditions.    Some  butter  and  a  small 
quantity  of  cheese  was  exported,  but  difficulty  was  experienced  in 
locating  foreign  outlets. 

The  total  population  of  Sweden  is  about  6.9  million.    This  is 
roughly  comparable  to  the  population  in  the  States  of  Minnesota, 
Wisconsin,  North  Dakota,  and  South  Dakota.    A  market  of  that  size  in 
this  country  would  not  provide  sufficient  outlet  for  the  quantity  of 
milk  that  is  now  produced  in  Sweden.    However,  milk  consumption  per 
capita  is  much  higher  in  Sweden  than  in  this  country.    The  estimated 
total  milk  production  in  1947  was  about  9  million  pounds.  After 
Allowing  for  the  whole  milk  used  for  stock  feeding  the  apparent  total 
milk  consumption  per  capita  was  from  1,350  to  1,400  pounds.  Apparent 
milk  equivalent  consumption  of  fluid  milk  and  cream  was  550  to  600 
pounds.    The  1947  consumption  in  this  country  was  794  pounds  for  all 
uses  and  398  pounds  milk  equivalent  of  fluid  milk  and  cream. 

Nearly  half  of  the  total  quantity  of  milk  produced  in  Jweden  in  1947 
was  utilized  for  making  butter,  but  about  one-fourth  of  the  skim  milk 
SLnd  buttermilk  was  processed  for  human  consumption.    Part  of  the  skim 
milk  was  lised  for  standardizing  to  3  percent  butterfat  the  milk  sold 
for  fluid  use.  (5)    Butter  consumption  is  about  10  pounds  per  capita 
higher  than  before  World  War  II.    This  is  partly  accounted  for  by 
exchange  regulations  concerning  imports  of  other  fats  and  oils. 

Dairy  farmers  of  Sweden  participate  actively  in  developing  and  main- 
taining the  market  for  dairy  products.    Local  cooperative  associations 
for  the  processing  and  marketing  of  milk  have  a  history  extending  back 
to  about  1890,  but  the  depression  of  the  1930* s  furnished  the  impetus 
for  federation  of  local  creameries  and  their  merging  into  a  Nation^ 
wide  milk  cooperative — Svenska  Mejeriemas  Riksforening  (S]*iR) .  This 
organization  now  handles  97  percent  of  the  total  milk  supply.  (5) 

SKR  has  managed  to  hold  distributive  margins  on  milk  to  fairly  low 
levels.    For  example,  in  Stockholm  during  the  summer  of  1949  the  price 
per  liter  (about  one  quart)  for  bottled  milk  was  36  ore.    That  would  be 
about  7  cents  per  quart  at  present  rates  of  exchange  for  milk  of  3  per- 
cent fat  content  bought  at  dairy  stores.    Farmers  received  about  22,5 
ore,  or  4.3  cents  per  quart  for  3  percent  standardized  milk,    Thua,  the 
totcLl  disLribu'oive  niarjin  vas  abouw  38  percent  of  the  retail  price. 
The  relatively  low  prices  for  fluid  milk  undoubtedly  are  one  factor  in 
the  high  per  capita  milk  consumption. 

Although  dietary  habits  are  considerably  different  in  Sweden  than  in 
this  country  it  is  evident  that  a  high  level  of  living  SLnd  of  food  con- 
siamption  also  are  necessary  to  maintain  so  high  a  per  capita  consumption 
of  fluid  milk  and  of  other  dairy  products.    The  domestic  market  for  dairy 
products  has  grown  with  the  industrial  development  of  the  country,  which 
has  been  accompanied  by  increases  in  national  income  and  more  widely  dis- 
tributed consumer  purchasing  power. 

Timber,  iron  ore,  and  water  power  for  electricity  are  the  bases  for 
industrialization  in  Sweden,    Although  much  wood  pulp  and  iron  ore  are 
exported,  large  woodworking  and  metal  industries  have  been  developed 
within  the  country.    These,  together  with  shipbuilding,  shipping  SLnd 
electrical  equipnent,  are  the  primary  bases  for  industrial  employment. 
The  weakest  link  in  the  industrial  structure  is  shortage  of  coal.  (6) 

In  the  years  prior  to  World  War  II  Sweden' s  industrial  and  world 
trade  position  was  relatively  strong.    The  postwar  sitiation  is  also 
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strong  in  comparison  with  other  western  European  countries.  The 
country  was  relatively  untouched  by  the  war.    Therefore,  it  has  not 
experienced  the  problems  of  rehabilitation  and  reconstriiction  which 
have  faced  some  other  countries. 

Despite  this  relatively  favorable  position  among  western  European 
countries,  Sweden  has  found  need  for  exchange  controls  to  protect  her 
dollar  exchange.    This  has  resulted  in  pressure  for  self-sufficiency, 
which  in  agriculture  has  taken  the  form  of  subsidizing  production  of 
oil  crops,  food  grains,  and  sugar  beets.    It  has  also  meant  higher  per 
capita  consumption  of  butter,  as  already  indicated. 

In  the  summer  of  1949  the  price  protections  on  cash  crops  had 
resulted  in  some  disadvantage  to  the  dairy  enterprise.    There  was  con- 
siderable feeling  among  farmers  that  the  price  received  for  milk  was  too 
low  in  relation  to  the  price  of  oil  crops  and  food  grains.    If  Sweden's 
trading  position  improves  sufficiently  to  relinquish  exchange  controls 
it  seems  likelj-  that  the  price  pressure  on  milk  from  competing  products 
will  be  relaxed.    If  the  pressure  were  continued  there  might  be  a  small 
shrinkage  of  the  dairy  enterprise,  but  its  dominant  position  in  Swedish 
agricijlture  would  not  be  altered  greatly.    The  great  majority  of 
Swedish  farmers  would  lower  their  net  incomes  if  they  dropped  the  dairy 
enterprise,  or  even  if  they  reduced  it  considerably.  (2) 

The  agricultural  legislation  passed  by  Parliament  in  1947  and  some- 
what modified  since  that  tijne  provides  considerable  protection  and  aid 
to  Swedish  farmers  within  their  own  national  econonQr.    Because  the  dairy 
enterprise  is  so  dominant  in  Swedish  agriculture  it  becomes  the  major 
factor  in  such  protection.    Most  farmers  who  produce  other  products  also 
produce  milk. 

Two  major  policy  principles  are  outlined  in  recent  legislation.  One 
is  a  goaJ.  of  92  percent  self-sufficiency  in  agricultural  production. 
This  grows  out  of  the  Swedish  experience  in  the  two  v/orld  wars  when  they 
were  largely  dependent  on  their  own  food  supplies.    The  other  goal  is 
income  opportunity  in  agriculture  comparable  with  other  occupational 
groups.    Because  Sweden  is  a  net  ijnporter  of  agricultural  products,  it 
is  possible  through  price  regulation,  indirect  subsidies,  and  exchange 
controls  to  establish  prices  for  different  farm  products  that  will  tend 
to  achieve  these  two  objectives. 

The  measure  to  be  used  for  ascertaining  achievement  of  the  goal  of 
income  opportunity  comparable  with  other  groups  is  the  income  realized 
on  efficiently  operated  "basic  farms."    These  are  farms  which  have  25  to 
50  acres  of  cultivated  land.    Because  so  many  Swedish  fanns  are  sma3JLer 
than  "basic  farms,"  provision  is  made  for  subsidy  payments  on  farms  of 
smaller  size  when  the  family  does  not  have  outside  employment.  This 
subsidy  is  paid  on  the  basis  of  the  quantity  of  milk  delivered,  but  the 
maximum  limit  is  480  crowns  per  year,  $92  at  the  present  rate  of  ex- 
change.   In  some  instances  a  special  cash  allowance  is  provided  for. 
These  allowances  to  small  holders  are  regarded  as  transition  payments. 
Other  and  longer  time  measures  provided  for  in  the  legislation  include 
aid  in  consolidation  of  small  farms  and  gradual  provision  for  develop- 
ment of  self-supporting  farming  units,  (7) 

Thus,  the  postwar  agricultural  policy  of  Sweden  aims  to  maintain  a 
large  enough  agricultural  industry  to  feed  its  people  in  case  of  need, 
and  to  give  farmers  on  efficiently  operated  farms  earning  opportunities 
equal  to  other  occupational  groups  of  comparable  skill.  Whatever 
measures  are  taken  to  achieve  these  objectives  will  have  important 
repercussions  on  the  dairy  industry  because  it  is  truly  the  mainstay  of 
Swedish  agriculture. 
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BREEDS  OF  DAIRY  CATTLE  IN  SWEDEN 

0.  E.  Reed,  Chief,  Bureau  of  Dairy  Industry, 
U.  S.  Department  of  ^Lgriculture 

There  are  three  distinct  breeds  of  dairy  cattle  in  Sweden:  Swedish 
Lowland  cattle.  Red  and  White  cattle,  and  Swedish  Polled  cattle.  All 
of  these  breeds  were  developed  through  crossing  known  European  breeds 
on  native  cattle  of  Sweden  followed  up  by  selection  and  record  keeping. 

There  are  three  distinct  areas  in  Sweden  based  on  climate  and 
topography  of  the  land.    In  southern  Sweden,  referred  to  as  the  Lowlands, 
the  climate  is  mild.    This  is  the  home  of  the  black  and  wuite  Swedish 
Lowland  cattle — also  called  Swedish  Friesian — that  were  developed  largely 
through  the  use  of  bulls  imported  from  the  lowland  countries  of  North 
Guernsey  and  Friesian.    The  cows  weigh  about  1,200  pounds  at  maturity. 
In  1947,  the  16,685  cows  on  test  produced  an  average  of  10,179  pounds  of 
milk  testing  3.68  percent  of  butterfat.    In  1946-47  one  cow-testing 
association  recorded  25  cows  with  yearly  records  ranging  from  660  to 
807  pounds  of  butterfat.    Since  the  cattle  are  large,  it  is  essential 
that  large  quantities  of  fodder  and  good  pastures  are  made  available. 

The  Red  and  White  breed  is  found  in  central  Sweden  and  has  been 
developed  by  crossing  the  native  cattle  of  this  section  with  Ayrshires 
and  ShorthoiTis  imported  from  Great  Britain.    These  cattle  show  excel- 
lent dairy  type.    The  cows  weigh  between  1,100  and  1,200  pounds  at 
maturity.    In  1945,  251,164  cows  of  this  breed  were  tested  and  made  an 
average  of  7,893  pounds  of  milk  testing  3.97  percent  of  butterfat.  The 
best  record  made  in  1947  was  17,240  pounds  of  milk  and  808  pounds  of 
butterfat  testing  5.15  percent.    This  breed  is  more  hardy  than  ths 
Swedish  Friesian  or  Lowland  breeds. 

The  Polled  cattle  are  found  in  the  northern  peirt  of  Sweden  where  the 
cliBoatic  conditions  are  much  more  severe  than  in  central  and  southern 
Sweden,    The  Polled  breeds  are  made  up  of  two  rather  distinct  types  and 
were  developed  largely  through  selection  among  the  native  cattle.  About 
the  only  thing  in  common  in  these  breeds  is  that  they  do  not  have  horns, 
Cfae  type  is  referred  to  as  Swedish  Mountain  cattle  and  the  other  is 
called  the  Red  Polled  native  breed.    The  Swedish  Mountain  breed  is 
largely  white  with  black  or  red  markings,  while  the  Red  Polled  Swedish 
are  red.    The  cows  of  the  Polled  cattle  breed  weigh  on  the  average  about 
850  to  900  pounds.    Cattle  of  this  breed  are  not  as  heavy  milkers  as  the 
other  two  breeds  but  they  are  well  adapted  to  the  rigorous  climate  and 
the  relatively  short  supply  of  feed  available  in  this  region. 
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The  available  data  on  the  produ'jtion  of  the  Polled  breed  for  the 
year  V^U'o-Ul  show  production  of  6,317  pounds  of  milk  testing  4.35  percent 
of  fat. 

Milk  recording  societies  have  been  in  operation  in  Sweden  for  more 
than  50  years.    The  first  was  the  Hvilan  Milk  Recording  Society  in  Skane, 
which  was  organized  in  May  1898.    Forty  thousand  herds,  comprising 
452,000  cows,  were  tested  in  the  year  1946-47.    The  total  cow  population 
of  Sweden  in  1948  was  1,704,000.    The  milk  recording  societies  are  sub- 
sidized to  some  extent  from  public  fiuods. 

The  cattle  are  kept  in  the  bams  the  greater  part  of  the  year  due  to 
the  cold  clijDate.    The  bams  are  so  constructed  as  to  facilitate  the  pro- 
duction of  high  quality  milk.    Programs  are  set  up  for  testing  the  cattle 
for  tuberculosis  and  abortion.    Extra  bonuses  are  paid  for  milk  from  herds 
free  from  tuberculosis.    The  Public  Health  Act  prescribes  certain  rules 
and  regulations  governing  the  health  and  freedom  from  disease  of  the 
persons  handling  milk  in  the  dairies. 

The  herd  book  associations  in  Sweden,  as  well  as  in  all  European 
countries,  follow  the  practice  of  the  open  herd  book,  which  permits  the 
farmer  to  develop  a  herd  from  unregistered  stock  that  can  eventually  be 
registered. 

DAIEI  CATTLE  NUTRITION  IN  SWEDEN 

W,  E,  Krauss,  Associate  Director, 
Ohio  Agricultural  Experiment  Station 

Introduction 

Little  technical  information  on  the  nutrition  of  dairy  cattle  in  Sweden 
could  be  obtained  from  the  scientific  sessions  of  the  Xllth  International 
Dairy  CJongress.    Only  one  paper  falling  in  this  category  was  given  by  a 
Swedish  worker  and  this  was  concerned  more  with  effect  on  the  product  than 
on  the  aniwil  herself. 

It  was  necessary,  therefore,  to  obtain  information  in  this  area  through 
conferences  with  research  workers,  and  throiigh  observations  of  feeding 
practices  and  of  the  condition  of  animals  on  farms. 

General 

Cfaly  11  percent  of  the  total  area  of  Sweden  is  in  tillable  land.  There 
are  400,000  farms  averaging  about  22  acres  in  size,  and  yet  this  country 
is  92  percent  self-sufficient  with  respect  to  food.    This  means  that 
farming  is  very  intensive  and  that  production  is  efficient  and  at  a  high 
level.    This  has  resulted  from  increased  use  of  fertilizers  (one-third 
more  than  previoiis  to  World  War  II) ,  greater  mechanization,  and  to  appli- 
cation of  science  and  technology  through  education. 

General  farming  predominates  on  such  small  holdings  but  dairying  is  the 
principal,  enterprise  and  accounts  for  45  percent  of  the  income,  resulting 
from  prodiiction  of  almost  2,000,000  dairy  cattle  with  an  average  yearly 
production  of  about  5,500  pounds. 

The  size  of  farms,  the  climate,  and  the  diversified  agriciLLtiire  provide 
conditions  that  differ  widely  in  various  sections  of  the  coimtry.  This  is 
reflected  in  the  breeds  of  cattle  and  the  systems  of  feeding  that  prevail. 

Restrictions  imposed       the  war  resulted  in  shortages  of  concentrates 
and  especially  of  oil  cakes.    This  was  reflected  in  increased  use  of 
roughages  and  stimulated  research  in  pasture  improvement  and  forage 
utilization.    New  mixtures  are  constantly  appearing  on  the  market  and  an 
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effort  is  bein^-  made  to  test  and  evaluate  them  at  the  various  exper- 
iment stations.    In  southern  Sweden  where  su^r  beets  are  grown  on  a 
large  scale,  the  preservation  and  utilization  of  the  waste  products 
of  su^r  manufacture  are  important  problems.    Even  beet  tops  are 
ensiled  and  fed  in  lar^-e  quantities.     In  the  potato- growing;  district 
the  by-products  of  distilleries  and  starch  factories  are  used  for 
fodder,  arxi  direct  feeding  of  potatoes  is  being  practiced  to  some 
degree.     In  central  and  northern  Sweden,  pasture  and  green  forages 
are  of  prime  importance,  while  in  the  extreme  north  the  short  growing 
season  imposes  a  problem  of  developing  special  types  of  highly  nutri- 
tious, protein-rich  forage  which  can  be  pastured  for  a  short  period  and 
preserved  as  hay  or  silage  for  winter  feeding. 

In  southern  and  to  some  extent  in  central  Sweden  where  there  is  an 
abundance  of  good  pasture  and  high  quality  roughage  the  Swedish  Lov;land 
cattle  predominate.    These  are  comparable  to  Holstein-Fricsian  cattle  in 
the  United  States  both  as  to  origin  and  physical  characteristics. 

In  central  and  to  some  extent  in  northern  Sweden  the  Red  and  '^^ite 
cattle  predominate.    This  breed  is  somewhat  smaller  etnd  hardier  than  the 
Swedish  Lowland  cattle  and  resembles  somewhat  the  Ayrshire,  which  breed 
actually  comprised  one  of  the  crosses  used  in  developing  the  Bed  and 
White  cattle. 

Swedish  Polled  cattle  are  found  almost  exclusively  in  the  northern 
provinces  of  Sweden.    They  are  considerably  smaller  in  size  than  the 
Lowland  cattle  and  are  adapted  to  limited  grazing  conditions  and  to  the 
rigors  of  a  severe  climate.    Two  types  of  Polled  cattle  predominate: 
the  Mountain  breed  (white,  with  black  or  red  maiicings)  and  the  Red  Polls 
which  are  entirely  red. 

The  following  production  records  of  these  breeds  are  remarkably  high 
and  suggest  that  while  there  is  some  reflection  of  the  environment  and 
natural  feed  supplies,  bam  feeding  during  the  long  vdjiter  season  of 
central  and  northern  Sweden  must  be  generally  at  a  high  level  of 
nutrition. 


Table  1, -Yearly  production  of  tested  cows  in  Sweden,  1948  (Based  on  12 
tests  per  year) 


Breed  of  cattle 

,  Production 

Milk 

I  Butterfat 

I  Pounds 

:  Percent 

!  Pounds 

Lowland  cattle  , 

11,387 

:  3.79 

.  AAO.O 

Red  and  White  cattle   ; 

9,489 

:       4.06  ! 

:  383.0 

Polled  cattle  ,  , 

:  7,317 

:      4.35  ! 

•  319.0 

The  above  records  of  production,  together  with  the  average  production 
per  cow  of  3,300  pounds  of  milk  and  220  pounds  of  butterfat,  are  com- 
parable to  the  records  of  dairy  cattle  in  the  United  States  and  suggest 
that  unless  there  are  some  special  genetic  factors  for  high  production 
involved  the  nutritional  statiis  of  dairy  cattle  in  Sweden  is  at  as  high 
a  level  as  in  the  United  States.    Examination  of  the  feed  supplies  and 
of  the  feeding  practices  will  throw  further  light  on  this  point. 
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That  forage  utilization  plays  an  important  part  in  the  nutrition  of 
dairy  cattle  in  Sweden  is  evident  from  the  fact  that  there  are 
2,480,000  acres  of  natural  pastures  and  meadows  and  4,000,000  acres  of 
cultivated  land  devoted  to  grass  and  clover  as  a  source  of  pasture  and 
hay,    ^k)st  of  the  remaining  arable  land  is  also  used  for  feeding-stuff 
production — cereal  grains  (wheat,  rye,  barley,  oats),  potatoes,  and 
roots  (turnips,  swedes,  fodder  carrots,  fodder  beets,  fodder  sugar 
beets).    To  supplement  these  natural  soiarces  of  feed  nutrients  are  by- 
products of  distilleries,  breweries,  oil-cake  mills,  sugar  and  starch 
factories,  bread  mills,  dairy  plants,  slaiAghter  hoiises  and  the  fishing 
industry. 

Research 

In  view  of  this  varied  assortment  of  feeds  tuffs  from  which  to  draw  it 
is  difficult  to  conceive  of  any  known  nutritional  deficiency  theoretically 
to  exist  in  milking  cows.    This  was  borne  out  by  inquiry  and  observation, 
with  one  exception — phosphorus.    Although  clinical  symptoms  of  phosphorus 
deficiency  are  rarely  seen,  on  the  basis  of  existing  knowledge  regarding 
phosphorus  requirements,  there  is  often  a  deficiency  of  liiosphorus  in  the 
ration  due  to  a  low  content  of  phosphorus  in  the  hay  and  to  the  small 
amount  of  high  protein  concentrates  available.    During  and  since  World  War 
II  oil  cakes  have  been  limited  in  supply,  and  are  therefore  rationed  and 
expensive.    Small  compensation  for  this  has  been  effected  through  produc- 
tion of  some  oil-bearing  crops. 

Farmers  seem  to  be  aware  of  the  need  for  phosphorus  in  the  ration  and 
raise  questions  as  to  the  relative  value  of  phosphor\3s  in  supplements  such 
as  disodium  jf^osphate,  dicalcium  phos|^te,  and  bone  meal,  and  the  value 
of  phosphorus  in  phytiji^rich  concentrates  such  as  wheat  bran.  In  recog- 
nition of  this  problem  mther  elaborate  experiments  on  phosphorus 
utilization  and  on  phosphorus-calcium  relationships  are  under  way  at  The 
National  Animal  Experiment  Station,  ULtuna. 

Aware  of  the  basic  importance  of  good  roughages  in  economical  milk  pro- 
duction, the  Swedish  dairy  production  scientists  are  concerning  themselves 
more  and  more  with  digestion  and  utilization  trials  with  various  kinds  of 
forage  crops  and  with  systems  of  preserving  forage  crops  via  the  silo.  It 
is  interesting  to  note  in  this  connection  that  the  A.I.V,  system  of  pre- 
serving silage,  long  the  standard  method  in  northern  Europe,  is  now 
rapidly  declining  in  popularity  among  farmers.    Consequently  research 
workers  have  patterned  their  programs  after  the  American  work  on  grass 
silage  in  the  hope  that  wilting,  in  areas  where  the  climate  is  suitable, 
or  the  addition  of  cereal  grains,  since  there  is  no  com,  or  the  use  of 
molasses,  will  offer  more  acceptable  euid  equally  satisfactory  procedures. 
Grass  silage  is  now  used  very  extensively  in  Sweden  ajod  is  probably  the 
greatest  contributing  factor  to  satisfactory  winter  rations  for  dairy 
cattle. 

New  methods  of  preserving  silage  are  now  being  tested.    These  involve 
the  use  of  Formosil  (sodium  formate)  and  Kofa-salt  (calcium  formate  and 
sodium  nitrite) ,    Results  from  this  work  should  be  followed  with  interest. 
The  effects  of  time  of  cutting  and  of  method  of  preservation  of  green 
forage  crops  are  being  studied  jointly  to  determine  the  stage  of  growth 
at  which  these  crops  are  most  nxitritious,  whether  preserved  by  drying  on 
racks  or  by  ensiling. 

Nutrition  work  on  proteins,  minerals,  and  vitamins  is  quite  basic  in 
nature  and  is  concerned  more  with  establishing  requirements  than  with  com- 
parisons of  various  sources.    This  is  also  true  of  energy  needs  and  is 
exemplified  in  the  work  at  the  Animl  Breeding  Institute,  Wiad,  where 
through  the  use  of  identical  twins  quantitative  requirements  for  growing 


animals  and  for  nillk  production  are  heisic  established  by  coiii^ring 
levels  01  intake  that  are  '  0,  SG,  and  1^0  percent  of  the  Scandinavian 
standard.    Th3  use  of  identical  twins  offers  a  possible  lechnique  that 
might  profitably  be  employed  in  qualitative  nutrition  research  as  well 
as  quantitatively  as  now  being  emphasized  in  Sweden, 

;iince  a  t^eat  n^amber  of  young  stock  are  now  on  hand  for  herd  replace- 
ments considerable  experimental  work  is  being  done  in  systems  of  raising 
calves,  particularly  from  the  standpoint  of  conserving  fat  and  reducin.3 
the  cost  of  raising  heifers.    It  has  been  found  tlmt  calves  do  cq-jally 
well  on  milk  containing  4.0,  3.5,  3.0,  ^,5,  and  2,0  percent  fat.  a 
level  of  1.5  percent  fat  calves  scoured  and  failed  to  gain  normally. 
It  was  concliided  that  the  lower  limit  of  fat  in  milk  for  calf  feedir.g  is 
x.O  percent.    This  work  is  being  done  at  various  locations,  using  calves 
of  the  predominant  breeds. 

iin  interesting  product  with  perliaps  special  nutritive  properties  that 
mijrht  bear  consideration  here  is  **'betfor,"  a  dried  combination  of  beet 
protein  obtained  from  solids  recovered  in  the  production  of  sugar,  beet 
pulp,  and  molasses.    This  product  contains  11.5  percent  total  protein, 
0.3  percent  fat,  t:1.5  percent  li.F.E.,  10.5  percent  fiber,  8.2  percent 
ash,  6.4  percent  true  protein,  0.69  percent  calcium,  and  C.0^3  percent 
phosphorus.    In  digestion  experiments  with  cows  high  coefficients  of 
digestibility  were  found.    In  milk  production  trials  •♦betfor"  replaced 
either  fodder  root  crops  or  grain  and  \iheat  bran  and  was  found  to  liave  a 
feeding  value  equivalent  to  that  of  oats.    This  unusual  product  has  cer- 
tain economic  advantages  in  that  it  enables  utilization  of  proteins  that 
previously  had  been  wasted,  withstands  long-distance  shlpnent,  and 
serves  as  a  concentrated  form  for  distributing  molasses, 

iumphasis  seems  to  have  been  placed  on  digestibility  studies  with 
various  kinds  of  roughages  and  concentrates,  using  the  chromic  acid 
mrker  technique,    Digestibility  coefficients  obtained  are  similar  to 
those  reported  for  comparable  -kmericaji  feedstuffs.    Of  particular  sig- 
nificance is  some  recent  work  on  digestibility  of  whole  crushed  (rolled), 
coarsely  ground,  medium  ground,  and  finely  ground  grain.    oSter  crushing, 
the  digestibility  of  the  organic  matter  of  oats  rose  from  55.8  to  71.3 
percent.    Medium  grinding  and  fine  grinding  decreased  digestibility 
somewhat,  with  the  exception  of  ether  extract,  which  increased  in  digest- 
ibility with  the  fineness  of  grinding.    In  the  case  of  "oarley  optim?am 
digestibility  occijrred  with  medium  grinding. 

Sterility  is  a  problem  among  Swedish  dairy  cattle,  as  it  seems  to  be 
everywhere.    Attempts  to  relate  infertility  in  bulls  to  nutrition  have 
given  negative  results.    Twin  bulls  at  the  Wiad  station  were  fed  at 
various  levels  of  intake  ranging  from  l,5t7  to  2,531  Scandinavian  feed 
units  from  45  'days  of  age  up  to  18  months.     Increased  intensity  of 
feeding  speed ea  up  body  processes  generally — growth  in  liveweight, 
groi^'th  of  testicles,  occurrence  of  st^rxti  activity,  and  extent  of  sperm 
production.    However,  the  variation  in  the  number  of  sperms  In  each 
ejaculate  when  calc^iLated  between  bulls  on  the  same  feeding  level  was 
almost  12  tines  larger  than  the  variation  between  the  twins  withJji  the 
twin  pairs.    This  is  interpreted  to  mean  that  the  sperm  producing 
capacity  of  bulls  seems  to  be  determined  mainly  by  heredity.    This  sane 
relationship  was  observed  for  readiness  to  serve  and  servicing  ability. 

Observations 

A  number  of  farms  having  herds  of  various  sizes  were  visited.  As 
one  might  expect,  the  feeding  practices  employed  varied  according  to 


available  hoine-grovvn  supplies  and  the  knowlsd^-;e  of  the  feeder.  In 
general,  pasture  plus  some  low  protein  grain  mixtures  or  conunerciai 
feeds  containing  about  1^  percent  protein  were  used,  together  with 
roots  of  various  kinds  according  to  availability.    For  winter  feeding 
hay  (clover  mixtures  and  in  some  cases  alfalfa)  is  fed  rather 
sparingly  but  ensiled  beet  tops  and  grass  silage  are  fe-d  liberally  and 
supplemented  with  dried  beet  pulp,  distillery  by-prod^jcts ,  and  commer- 
cial mixtures  containing  blends  of  oilmeals.    It  is  generally  recommended 
that  the  concentrate  part  of  the  ration  contain  about  16  percent  total 
protein  and  that  grain  be  fee'  in  accordance  with  production,  much  as  in 
the  United  States. 

In  general  the  animals  of  all  ages  seen  looked  thrifty  and  well  fed. 
lixistence  of  obvious  nutritional  deficiencies  was  never  suggested,  nor 
were  any  observed. 

When  one  reflects  on  the  basic  nutritional  needs  of  dairy  cattle,  for 
energy,  protein,  fat,  fiber,  mlnei^ls,  and  vitamins,  and  considers  the 
available  feed  in  Sweden,  the  limiting  factor  would  seem  to  be  amount  of 
feed  rather  than  lack  of  any  particular  nutrient  other  than  phosphorus, 
as  previously  mentioned,  fat,  and  vitamin  D. 

i^hosphorus  deficiency  is  readily  overcome  by  use  of  phosphorus-con^ 
taining  minerals.    Since  there  is  some  controversy  concerning  the  need 
for  a  minimum  amount  of  fat  for  milk  production,  this  may  be  of  no  sig- 
nificance, although  it  can  be  estimated  that  without  com  and  with  such 
a  large  intake  of  roots  and  cereal  grains  the  fat  content  of  dairy 
rations  in  Sweden  is  rather  low.    The  long  bam  feeding  period  without 
exposure  to  sunlight  and  the  limited  supply  of  sun-cured  hay  suggests 
the  possibility  of  need  for  supplemental  vitamin  D.    Some  vitamin  u 
undoubtedly  comes  from  fish  by-products  and  through  feeding  cod-liver 
oil,  but  until  more  definite  evidence  is  available  regarding  the  need 
for  large  amounts  of  vitamin  D  for  milk  production  and  gestation  no  real 
problem  in  this  respect  would  seem  to  be  presented.    Vitamin  A  would 
seem  to  offer  no  problem  for  the  use  of  pastures  and  meadows  in  the 
summer  plus  liberal  use  of  root  crop  tops  and  grass  silage  in  the  winter 
should  supply  adequate  amounts  of  carotene. 

No  information  was  obtained  on  the  need  for  minor  elements  nor  was 
there  apparent  the  type  of  exploitation  prevalent  in  the  United  States 
regarding  special  mineral  and  vitamin  preparations.     In  spite  of  this 
milk  production  per  cow  is  at  a  high  level,  quality  of  the  milk  is  high 
because  of  sanitary  requirements  that  must  be  met,  and  food  value  also 
is  high  because  of  the  feeding  systems  employed. 

It  is  expected  that  a  relatively  strong  increase  in  demand  for  milk 
and  dairy  products  will  develop  in  Swe^den,    To  meet  this  demand  further 
increases  in  production  levels  can  be  obtained  through  more  liberal 
feeding  and  through  increasing  dairy  cattle  numbers  to  the  prewar  level 
or  slightly  above. 
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Sweden  has  about  1.7  million  cows,  with  a  total  rail  k  yield  of  approx- 
iuately  10  billion  pounds  in  19^9.    This  is  about  one-sixth  greater  than 
the  qiantity  of  milk  produced  in  New  York  State  the  same  year.  Sweden's 
population  is  about  b.5  million,  or  appraJiimately  half  the  population  of 
New  York  State.    The  per  capita  consumption  of  fluid  milk  in  Sweden  is 
greater  than  ours  yet  only  one- third  the  total  production  is  utilized  as 
fluid  milk  and  cream.    Aside  from  relatively  small  amounts  usea  for  live- 
stock feeding,  the  remainder  is  utilized  in  the  manufacture  of  butter, 
cheese,  condensed,  evaporated  and  aried  milk,  etc.    In  the  Unitea  states, 
by  comparison,  nearly  half  the  milk  produced  is  utilized  as  fluid  milk 
and  cream. 

Cooperative  Organization  of 
Liairymen  and  Other  Farmers 

Fully  95  percent  of  the  milk  that  goes  to  dairy  plants  in  Sweden  is 
controlled  by  producers'  cooperatives.    Nearly  all  milk  distribution  in 
the  cities  is  now  done  by  cooperative  associations,  and  the  business  has 
been  almost  completely  centralized.    In  Stockholm,  for  instance,  a  city 
of  700,000  and  the  largest  in  Sweden,  one  large  cooperative  distributes 
nearly  all  the  milk.    The  one  private  distributor  buys  his  milk  from  the 
cooperative.    So  there  is  a  minimum  of  competition.    A  similar  situation 
exists  in  the  other  »3wedish  cities. 

Tae  local  dairy  cooperatives  in  Sweden  are  tied  into  a  national 
organization,  the  Swedish  Dairies  Association,  commonly  knov/n  as  the 
S.M. ii.    This  organization  was  set  up  in  1932  in  the  midst  of  the  agri- 
cuitioral  depression  wl-iich  engulfed  the  Swedish  farmers  as  well  as  our 
own.    The  S.M.h.  was  organized  by  some  exceedingly  capable  farm  leaders 
with  encouragement  and  assistance  from  the  government.    Its  main  purpose 
was  to  regulate  the  supply  of  dairy  products  going  to  market  and  thus 
obtain  prices  acceptable  to  producers.    The  local  cooperatives  already 
in  existence  as  well  as  many  new  ones  were  combined  into  district  feder- 
ations, and  centralized  dairy  associations,  which  in  turn  were  joined  in 
the  S.H.K.    The  membership  of  the  S.M,R,  consists  of  20  district  feder- 
ations and  9  central  dairy  associations,  representing  nearly  230,000 
dairy  farmers,  and  having  an  annual  turnover  of  about  230  million 
dollars . 

The  Swedish  Dairies  Association  (S.M.R. )  is  tied  into  the  country- 
wide farmers'  organization  called  the  Lantbruksf orbund  or  Fe(feration  of 
Swedish  Farmers'  Associations.    Vihile  cooperation  has  had  the  fullest 


1/'  This  statement  is  based  on  information  obtained  through  interviews 
with  officials  of  the  Swedish  Dairies  Association  (S.M.H.),  with 
executives  of  the  cooperative  central  milk  plant  at  Stockholm 
(Kjoikcentralen) ,  and  with  one  of  the  two  men  chiefly  responsible 
for  the  development  of  cooperative  dairy  organizations  in  Sweden 
since  1930;  also  from  publications  of  the  Swedish  Dairies  Association, 
and  the  Milk  Central  en,  and  from  reports  prepared  in  the  office  of 
the  Agricultural  Attache,  American  Embassy,  Stockholm;  also  through 
visits  to  two  important  plants  of  the  Milk  Centralen — their  chief 
milk  processing  plant  in  Stockholm  and  a  dairy  products  plant  at 
Rimbo,  about  23  miles  north  of  Stockholm. 


development  among  dairymen,  other  groups  of  fanners  also  depend  on 
cooperatives  to  a  great  extent  for  the  marketing  of  their  products. 
About  70  percent  of  the  slaughter  unimals,  65  percent  of  the  grain  and 
eggs,  and  a  high  percentage  of  the  forest  products  sold  by  Swedish 
farmers  are  marketed  through  cooperatives.    A  cooperative  selling  and 
purchasing  organization  supplies  a  large  part  of  the  feed,  fertilizer, 
equipment,  and  other  supplies  used  on  Swedish  farms  and  cooperative 
farm  credit  agencies  are  of  considerable  importance.    An  idea  of  the 
relative  importance  of  the  dairy  and  other  types  of  c<x)peratives  may 
be  had  from  the  following: 


Cooperative  Agency  Total  sales.  19A4. 

(million  kroner) 

S.M.R.  (Milk)   745 

S.S.  (Livestock)   305 

S.L.R.  (Grain  and  farm  supplies)   320 

S.S.h.  (Forest  predicts)   182 

S.J.K.  (Credit)   1/  154 

S.A.  (Poultry  and  eggs)   27 


1/'  Volume  of  loans  made. 

i^/hile  cooperative  organizations  among  Swedish  farmers  had  developed 
considerably  in  Sweden  before  1930,  it  was  mainly  during  the  years  of 
severe  agricultural  depression,  1930-34,  that  the  high  degree  of  coopw 
erative  control  now  in  evidence  was  achieved.    The  rapid  promotion  of 
dairy  cooperatives  during  that  period  went  hand  in  hand  with  that  of 
other  cooperative  groups.    The  result  of  this  movement  was  to  place  the 
Swedish  Dairies  Association  and  its  member  groups  in  almost  complete 
control  of  the  marketing  of  dairy  products  in  that  country. 


Objectives  of  Cooperative  i^air;^^  Organization 

As  previously  indicated,  the  main  objective  of  the  S,H.ii.  at  the  time 
of  its  formation  was  to  raise  the  prices  of  dairy  products  to  a  level 
that  would  be  acceptable  to  the  farmers.    The  principal  method  losed  for 
the  purpose  was  to  export  a  sufficient  part  of  the  output  of  dairy  pro- 
ducts of  Sweden  so  that  the  remainder  could  be  sold  in  the  home  market 
at  satisfactoiy  prices. 

The  plan  of  operation  was  that  each  local  cooperative  should  be  respon- 
sible for  the  disposal  of  milk  and  dairy  products  in  its  own  territory. 
Any  surplus  was  to  be  turned  over  to  the  district  federation,  whose  job 
it  was  to  even  out  supplies  within  its  larger  territory.    The  district 
federations  in  turn  called  on  the  S.M.R.  to  take  care  of  surpluses  they 
could  not  dispose  of,  and  to  provide  supplemental  supplies  for  deficit 
areas.    Losses  on  export  sales  were  made  up  ]jy  equalization  fees 
authorized  by  the  government  and  assessed  on  all  m^iv  delivered  to  the 
dairy  plants. 

The  efforts  of  the  S.M.R.  to  restore  the  prices  of  milk  and  dairy 
products  to  a  more  satisfactory  level  were  greatly  aided  of  course  by 
the  general  economic  recovery  following  1933, 

Leaders  of  the  remarkably  successful  drive  for  cooperative  organize- 


tion  of  the  dairy  industry  in  Sweden,  wiiich  began  in  1930,  say  that 
raising  and  stabilizing  prices  was  not  the  sole  objective.  Another 
important  purpose  was  to  make  possible  the  reorganization  and 
"rationalizing"  of  the  dairy  marketing  system— the  elimiiiation  of  small 
plants  through  consolidations,  the  modernizing  of  the  remaining  plants, 
and  reduction  of  duplication  in  hauling,  and  in  deliveries.    This  pro- 
gram has  been  pushed  aggressively  during  the  18  years  since  the  3.K,H. 
was  organized. 


The  Central  Dairy  Association  of  Stockholm 
(Milk  Central) 

The  largest  of  the  central  dairy  associations  that  are  included  in 
the  S.M.H.  is  the  "Milk  Central,"  with  headquarters  in  Stockholm.  This 
association  was  first  established  in  and  has  a  membership  of  about 

30  000  farmers  in  five  counties  on  the  eastern  side  of  Sweden.    This  area 
includes  the  Stockholm  milkshed  but  extends  beyond  it.    The  Milk  Central 
has  a  near-monopoly  of  the  dairy  business  in  its  territory — both  in  the 
distribution  of  fluid  milk  and  in  the  manufacture  of  dairy  products.  It 
operates  51  plants  which  receive  more  than  400,000  gallons  of  milk  daily. 
This  is  about  one-fifth  of  the  total  milk  shipped  to  all  dairy  plants  in 
Sweden,    The  annual  sales  of  the  association  come  to  about  75  million 
dollars,  which  is  about  one- third  the  total  sales  of  all  cooperative 
groups  included  in  the  membership  of  the  S.M^R.    The  average  size  of  herd 
kept  by  association  members  is  eight  to  nine  cows. 

The  process  of  rationalizing  and  consolidation  has  resulted  in  the 
closing  of  more  than  300  of  the  355  dairy  plants  that  formerly  existed 
in  the  territory  served  by  the  Milk  Central.    The  average  daily  receipts 
at  the  remaining  plants  exceed  7,000  gallons. 

Utilization  of  Milk  Received 

About  half  the  tut  TV  taken  in  at  all  plants  of  the  Milk  Central  is 
utilized  in  fluid  sales.    The  remainder,  with  the  exception  of  skim  milk 
returned  to  the  farmers,  is  used  for  manufacture.    Each  year  nearly  half 
a  million  gallons  of  skim  milk  return  to  the  farms  for  feeding  calves, 
pigs,  and  chickens.    The  >tLlk  Central  plants  make  2,5  million  pounds  of 
butter  a  year  but  distribute  a  much  larger  quantity.    The  additional 
supply  is  obtained  through  the  S.M.R, 

The  Milk  Central  makes  more  cheese  than  any  other  organization  in 
Sweden,    The  yearly  output,  including  box.h  hard  cheese  and  many  special 
types,  is  upwards  of  20  million  pounds.    This  cooperative  also  is  said 
to  be  the  oldest  as  well  as  the  largest  producer  of  sterilized  cream 
which  is  distributed  through  retail  shops  in  collapsible  tubes, 

Cbly  20  percent  of  the  milk  handled  by  the  Milk  Central  comes  direct 
from  the  farms  to  the  processing  plants  in  Stockholm;  the  remaining  80 
percent  being  received  at  country  plants, 

A  new  plant  built  in  1949  to  be  the  principea  surplus  plant  in  the 
Stockholm  milkshed  is  equipped  to  receive  46,000  gallons  of  milk  a  day, 
and  to  manufacture  evaporated  and  spray-dried  milk.    The  cooperative 
plans  to  make  up  a  stock  of  dried  skim  milk  during  the  season  of  flush 
production  each  year,  and  release  it  to  the  farmers  in  the  fall  when 
most  of  the  milk  currently  produced  is  needed  for  the  fluid  raiiv  trade. 

The  Milk  Central  has  another  surplus  plant  at  Rimbo,  about  25  miles 
north  of  Stockholm.    This  plant  was  visited  by  the  writer  in  company 
with  other  American  participants  in  the  Dairy  Congress,    It  receives 
10,000  gallons  of  milk  a  day  from  300  farms.    At  times  it  also 
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receives  s\ibstantial  quantities  of  cream  from  other  plants.    In  1948, 
just  about  half  the  milk  received  at  this  plant  was  shipped  to 
Stockholm  for  fluid  use,  and  the  other  half  was  used  for  the  manufac- 
ture of  butter  and  cheese.    Here,  as  at  the  Stockholm  plant,  the 
housekeeping  was  good  and  the  equipment  in  fine  condition.    The  most 
interesting  piece  of  equipnent  at  the  Rimbo  plant  was  an  Alfa  continue 
ous  buttemaking  nachine,  with  a  capacity  of  1,000  pounds  of  butter  an 
hour.    The  plant  is  cooperating  with  the  manufactiirers  of  the  butter 
machine  in  trying  out  certain  supplementary  equipment — in  particular, 
a  covered  conveyor  belt  30  feet  long  on  which  a  thin  layer  of  butter  is 
given  an  opportunity  to  harden  as  it  moves  toward  the  printijig  machine. 

Fluid  Milk  Operations 

Earlier  in  this  paper,  it  was  stated  that  one  large  cooperative,  the 
Milk  Central,  distributes  nearly  the  entire  milk  supply  of  Stockholm- 
Sweden's  largest  city.    This  statement  can  be  expanded  to  include  all 
cities  and  towns  in  the  five  counties  served  by  the  association,  except 
to  the  extent  these  places  are  served  by  producer-distributors.  The 
entire  trade  area  of  the  association  embraces  a  population  of  nearly 
two  million,  or  about  three  times  the  population  of  Stockholm  alone. 
More  than  3,000  stores,  restaurants,  and  other  trade  outlets  are  sup- 
plied with  Tti-nic  and  other  products.    The  association  itself  operates  75 
milk  stores  in  Stockholm  and  150  outside  Stockholm.    In  the  city,  the 
Milk  Central  has  a  main  milk-processing  plant  and  three  branches. 

The  nain  jplant  of  the  Milk  ^Central  in  Stockholm,  which  I  visited 
twice  in  August  1949,  is  very* well  equipped,  from  the  standpoint  of  both 
efficiency  of  operation  and  ability  to  turn  out  a  high-quality  product. 
The  arrangements  for  receiving  and  weighitig-in  milk  at  this  plant,  in- 
cluding automatic  dumping  and  weighing  devices,  surpass  any  that  I  have 
seen  in  the  United  States  or  elsewhere.    The  offices  and  reception  rooms 
are  most  attractive,  and  the  plant  has  the  appearance  of  being  a  good 
place  in  which  to  work. 

Another  outstanding  feature  of  the  cooperative  milk  plant  in 
Stockholm  is  its  research  laboratory.    In  it  are  some  of  the  most  modem 
electronic  devices.    Leading  American  authorities  in  dairy  technology 
who  visited  this  laboratory  expressed  the  opinion  that  it  has  no  equal 
in  the  United  States. 

The  weakest  links  in  the  set-up  amd  operation  of  the  Stockholm  coop- 
erative milk  plant  appear  to  be  a  lack  of  adequate  cold  room  capacity, 
and  the  practice  of  returning  skim  milk  to  the  farmers.    At  the  time  of 
my  visit  there  last  August,  the  management  had  plans  ready  for  a  new 
building  which  will  double  the  capacity  of  the  present  plant. 

The  practice  of  returning  skim  milk  to  farmers  from  city  milk  plants 
as  well  as  country  creameries  is  common  in  the  Scandinavian  coimtries 
and  in  Germany,    It  is  objectionable  from  the  standpoint  of  sanitation, 
since  responsibility  for  cleaning  amd  sterilizing  the  cans  in  which 
the  skim  milk  is  retiamed  must  be  left  with  the  farmers.    It  also  imposes 
extra  expense. 

Another  phase  of  the  Stockholm  milk  operation  that  might  be  criticized 
is  that  only  about  half  the  milk  is  bottled.    The  other  half  which  in- 
cludes the  milk  to  many  stores  as  well  as  for  restaiirants,  etc.,  is 
distributed  as  loose  milk.    For  reasons  of  economy,  the  sale  of  loose 
milk  is  coimnon  practice  in  many  European  countries. 

In  Stockholm  practically  all  the  mijv  for  home  consumption  is  dis- 
tributed through  stores.    None  is  delivered  from  house  to  house.  The 
management  of  the  Milk  Central  indicated  to  me  a  desire  to  resume  home 
deliveries  in  certain  areas  now  that  trucks  and  other  equipment  are 
more  readily  available,  but  the  government  will  not  €l11ow  a  higher  price 
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for  home  deliveries  than  for  store  sales. 

Delivery  of  Milk 

In  August  1949,  the  Milk  Central  was  operating  160  delivery  routes  in 
the  Stockholm  area.    Most  of  the  routes  were  handled  by  one  man,  but 
some  had  two  men.    The  one-man  routes  delivered  between  3,000  and  4,500 
qmrts  of  milk  a  day,  while  the  daily  volume  for  two-man  routes  was 
between  5,000  and  7,000  quarts.    These  loads  are  about  two  to  four  times 
as  large  as  those  delivered  by  the  wholesale  routes  of  most  distributors 
in  the  larger  American  cities,  such  as  Boston,  New  York,  i-hiladelphia, 
and  Chicago. 

The  drivers  were  paid  a  straight  salary  of  126  kroner  a  43-hour  week, 
equivalent  at  the  rate  of  exchange  then  in  effect  to  about  ^35.  The 
wages  of  plant  employees  were  somewhat  less — about  ^30  to  ^32.50  a  week 
for  men,  and  5^22.50  to  ^2.5  a  week  for  women. 

Chly  one  grade  of  mil V  is  sold — namely,  pasteurized  milk,  standardized 
to  contain  3  percent  fat  as  required  by  a  wartime  regulation. 

A  very  special  product  distributed  by  the  Milk  Central  is  mothers' 
milk.    About  150  quarts  are  collected  and  distributed  daily  in  coopera- 
tion with  medical  authorities. 

Distribution  Through  Stores 

The  stores  that  sell  nilk  in  Stockholm  are  specially  licensed,  and 
are  permitted  to  sell  only  certain  types  of  bottled  or  packaged  goods 
besides  dairy  products.    They  are  icept  under  close  supervision  by 
municipal  authorities.    Some  stores  have  refrigeration  but  the  majority 
do  not.    All  newly  licensed  milk  stores  must  be  equipped  with  refrigera- 
tion.   The  Milk  Central  has  some  very  modem  and  attractive  stores,  which 
evidently  are  intended  as  examples  to  be  emulated  by  private  shopkeepers. 

As  long  ago  as  1932,  a  committee  of  milk  distributors  and  storekeepers 
was  formed  in  Stockholm  to  regulate  the  sale  of  milk  to  stores.  The 
object  was  to  restrict  the  number  of  stores  selling  milk,    Sweden,  like 
great  Britain  and  other  European  countries,  has  no  antitrust  law  and 
apparently  such  private  arrangements  as  this,  which  restrict  free  enter- 
prise, were  not  objectionable  to  the  government,    I  was  told  that  in  1939 
there  were  39  milk  stores  per  10,000  people  in  the  Stockholm  area.  At 
present  there  are  less  than  30  per  10,000  people.    The  aim  of  the  Milk 
Central  management  is  to  limit  the  milk  stores  to  the  minimum  number 
required  for  reasonably  adequate  service  to  fl-ll  consumers.    The  plan  is 
to  arrange  the  store  locations  so  that  a  milk  supply  will  be  available 
within  500  feet  or  less  of  each  family  residence.    Since  the  Milk  Central 
controls  practically  all  milk  within  its  trade  area,  its  management  can 
dictate  the  number  and  location  of  milk-selling  stores  unless  the  govern- 
ment disapproves. 

Similar  policies  with  respect  to  regulating  the  number  and  location 
of  milk  stores  have  been  adopted  in  hJorway  and  in  Germany. 

ibices  Charged  and  i^id  by  Stores 

In  August  1949,  the  retail  prices  of  milk  at  stores  in  Stockholm  were 
36  Are  a  liter  for  bulk  milk  and  40  ore  for  bottled  milk.    These  prices 
were  equivalent  to  10  cents  and  11  cents  a  quart,  respectively.  The 
prices  paid  by  the  stores  were  appraxiraately  8.8  cents  and  10  cents  a 
quart,  leaving  storekeeper  margins  of  approximately  1.2  cents  on  bulk 
milk  and  1  cent  on  bottled  milk.    AH  these  prices  were  controlled  by 
the  government.    In  addition  to  the  margins  indicated,  the  stores 
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received  a  subsidy  equivalent  to  about  one-fifth  cent  on  each  quart  of 
milk  handled. 

In  the  smaller  cities  and  towns,  lower  schedules  of  prices  were  ua, 
effect. 

Prices  Paid  Farmers 

For  J^y  1949,  farmers  supplying  milk  to  Stockholm  were  paid  29.6  ore 
per  kilogram  or  ^3.76  per  hundredweight  for  3.5  percent  milk.  This  was 
a  pool  price  computed  by  the  S.M.R.  as  explained  below. 

The  S.M.R.  receives  reports  from  all  fJ.ants  in  the  country  by  the 
12th  of  each  month,  showing  the  quantities  of  milk  received,  the  butter- 
fat  percentage,  the  quantities  used  for  different  purposes,  the  amount 
of  skim  milk-  returned  to  farmers,  and  the  price  charged  for  it.  These 
reports  are  summarized  in  the  S.M.R.  office  at  StockhoLn.  Private 
dairies  and  non-affiliated  cooperatives  as  well  as  member  associations 
report  to  the  S.M.R.,  because  that  organization  acts  as  agent  for  the 
government  in  distributing  subsidy  payments. 

The  various  plants  are  assessed  at  specified  rates  on  their  sales  of 
fluid  milk,  light  and  heavy  cream,  and  cheese.    These  assessments  go 
into  an  eqialization  fund  that  is  distributed  about  four  times  a  year. 

During  the  12  months  ended  with  August  1949,  the  government  made  a 
contribution  of  70  ttre  per  kilogram  of  milk  to  all  dairymen.    This  was 
equivalent  to  32  cents  per  hundredweight.    Additional  government  pay- 
ments were  made  to  dairymen  on  a  regional  basis  ranging  from  nothing  in 
the  Stockholm  area  to  as  much  as  55  cents  per  hundredweight  in  the  more 
remote  areas  of  northern  Sweden, 

Moreover,  since  1940  the  Swedish  government  has  required  that  the 
dairy  plants  pay  the  cost  of  collecting  milk  from  the  farms.  The 
government  in  turn  reimburses  the  plants  for  hauling  costs  in  excess 
of  15  cents  per  hundredweight. 

Somewhat  similar  practices  have  been  followed  in  other  Scandinavian 
countries  and  in  Great  Britain  since  the  beginning  of  World  War  II,  to 
reduce  or  eliminate  differences  in  returns  to  producers  resulting  from 
their  location  at  vaiying  distances  from  the  principal  markets. 

The  prices  fixed  by  the  government  for  milk  and  other  fam  products 
and  the  amount  of  subsidies  paid  are  arrived  at  each  year  through  nego- 
tiation between  the  government  and  the  Lantbruksf Brbund .    The  first 
step  is  to  determine  the  total  amoiuit  of  gross  income  that  all  farmers 
should  have  and  how  much  should  go  to  dairymyen  and  other  groups.  The 
principal  consideration  in  making  this  determination  is  the  amount  of 
change  in  farm  prodxiction  costs  frcaa  those  experienced  in  the  base 
period,  1933-37.    When  the  goal  as  to  total  gross  farm  income  has  been 
determined,  the  government  proceeds  to  decide  how  much  of  this  income 
should  be  obtained  through  market  sales  at  fixed  prices,  and  what 
additional  amount  must  be  provided  by  government  subsidies. 

Negotiations  between  government  officials  and  representatives  of 
the  Lantbruksforbund  were  under  way  at  the  time  of  the  Dairy  Congress 
sessions  at  Stockholm  in  August  1949,  to  determine  the  farm  income, 
price  and  subsidy  rates  for  the  year  beginning  September  1.  The 
government  was  offering  total  farm  subsidy  payments  of  50  million 
kroner,  and  the  farm  representatives  were  demanding  120  million 
kroner.    A  compromise  was  expected  in  the  neighborhood  of  80  million 
kroner,  with  probably  a  permitted  increase  of  2  fire  per  liter  in  the 
retail  price  of  milk. 

Controlled  prices  and  subsidies  play  a  very  important  role  in  the 
Swedish  national  economy.    Since  wage  rates  are  tied  to  the  index  of 
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living  costs,  avoidance  of  increases  in  food  prices  is  a  key  factor  in 
the  government' s  whole  program  of  price  stabilization. 

While  there  has  been  a  definite  tendency  to  reduce  or  eliminate  price 
differences  based  on  the  farmer's  location,  there  has  been  no  departure 
from  the  principle  of  maintaining  price  incentives  for  quality.    It  is 
required  by  law  that  all  milk  received  at  dairy  plants  in  owed en  be  paid 
for  according  to  its  fat  content  and  certain  other  quality  factors.  The 
price  differential  for  each  .1  percent  of  fat  muat  be  at  least  equiva- 
lent to  the  narket  value  of  butterfat.    Composite  samples  are  tested 
three  times  a  month. 

Two  classes  of  milk  are  established  in  recognition  of  differences  in 
sediment,  flavor,  and  odor.    A  discount  is  made  in  the  price  paid  for 
milk  in  the  second  class.    Milk  also  is  classified  according  to  its 
keeping  qiality;  based  on  the  Orla^ensen  reductase  test.    On  the  basis 
of  this  test,  milk  is  divided  into  three  classes,  with  appropriate  price 
discounts  on  classes  2  and  3. 

Conclusions 

It  is  extremely  difficult  to  judge  the  relative  efficiency  of  dairy 
operations  in  a  strange  country.    Comparisons  of  prices,  price  spreads, 
and  marketing  costs  for  milk  in  .Sweden  and  the  United  States  are  compli- 
cated by  the  adjustment  of  fat  content  in  the  milk  sold  to  Swedish 
consumers;  by  subsidy  payments  to  Swedish  farmers,  plants,  and  stores; 
by  differences  in  wage  levels  and  hours  of  work;  by  differences  in  mar- 
keting services  provided  in  the  two  countries;  and  above  all,  by 
uncertainty  as  to  the  true  relationship  between  U.  S.  dollars  and  Swedish 
kroner.^/    For  these  reasons  and  because  the  writer's  opportunity  for 
study  of  Swedish  dairy  operations  has  been  rather  limited,  the  conclii- 
sions  expressed  herein  must  be  considered  as  tentative  and  subject  to 
revision  after  further  study. 

Certainly  the  prices  charged  consumers  for  milk  in  Sweden  are  very 
low  in  comparison  vrith  similar  prices  in  idaerican  cities.    Likewise  the 
spreads  between  the  prices  that  farmers  receive  for  milk  and  the  prices 
charged  consumers  are  remarkably  small  even  when  allovrajice  is  made  for 
the  reduction  in  fat  content  of  the  milk  and  for  subsidies  paid  to  dis- 
tribution agencies.    Lower  wage  rates  in  Sweden  are  an  important  factor 
in  the  lower  costs  of  distributing  milk.    The  absence  of  home  delivery 
of  milk  and  lack  of  duplication  in  delivery  service  to  stores  in  the 
same  block  also  contribute  importantly  to  the  cheapness  of  milk  in 
Stockholm  and  other  Swedish  cities. 

The  tentative  conclusion  reached  by  this  writer  is  that  the  highly 
centralized  cooperative  dairy  system  in  Sweden  is  remarfcably  successful 
and  efficient.    This  tentative  conclusion  is  based  in  part  on  the  small 
spread  between  prodiicer  aiKi  consumer  prices,  after  due  allowance  for 
the  differences  menticaied,  and  in  part  on  the  impressions  gained  from 
interviews  with  cooperative  leaders  and  executives  and  personal  inspec- 
tion of  certain  plants  and  offices,    IncidentsLLLy,  the  executive  staffs 
of  the  cooperatives  visited  seem  surprisingly  yoimg  as  a  group,  and  give 
the  impression  of  being  remarkably  alert  and  efficient. 

The  favorable  tentative  conclusion  stated  above  is  at  variance  with 


2/  In  August  1949,  the  official  exchange  rate  was  approximately  1.28 
per  kroner.    This  rate  has  been  used  throughout  this  paper  to  convert 
Swedish  values  to  their  American  equivalents. 
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what  this  vnriter  axKi  other  American  observers  woiald  expect  to  result 
from  an  examination  of  any  moiopolistic  situation  such  as  this.  Is 
there  not  evidence  of  the  slackening  of  personal  initiative,  deteri^ 
oration  of  service  and  like  which  we  assiame  to  be  inherent 
characteristics  of  monopoly?    Within  the  limits  of  this  writer* s  obser- 
vations, the  question  as  it  applies  to  the  cooperative  dairy  system  in 
Sweden  must  be  answered  in  the  negative.    There  were  no  indications 
that  the  organization  as  a  whole  or  any  of  its  ijaportant  divisions  is 
"going  to  seed." 

One  of  the  principal  promoters  and  organizers  of  the  Lantbruksforbund 
was  asked  how  such  all-inclusive  cooperative  organizations  as  the  S.M.R, 
and  the  Milk  Central  could  avoid  the  difficulties  that  we  have  come  to 
associate  with  monopolistic  situations  generally.    His  reply  was  that 
the  cooperative  leaders  in  Sweden  are  fully  aware  of  that  problem.  They 
are  endeavoring,  hs  said,  to  develop  and  promote  a  spirit  of  competition 
among  the  managements  of  different  pOLants  and  cooperatives  by  circulat- 
ing among  them  comparative  data  on  operating  efficiency.    With  this 
object  in  view,  the  S.M.R.  has  developed  a  cost  and  statistical  service 
that  I  believe  is  unmatched  for  scope  and  thoroughness  by  anything  of 
its  kind  in  the  Iftiited  States.    A  great  deal  of  emphasis  is  placed  on 
the  monthly  and  annual  reports  which  give  comparisons  of  operating  costs 
and  net  returns  for  milk  handled  in  the  various  plants  of  the  member 
associations. 

No  inference  should  be  drawn  from  the  foregoing  statement  concerning 
the  cooperative  dairy  system  in  Sweden  that  a  similar  set-up  is 
desirable  for  the  Ihaited  States.    There  are  important  differences  in  the 
conditions  which  prevail  in  the  two  countries.    In  Sweden  the  cooperative 
dairy  system  fits  into  and  is  a  part  of  a  broad  fabric  of  cooperative 
organization  and  effort.    Per  capita  incomes  are  lower  in  Sweden  than  in 
the  Uhited  States,  althoiJigh  the  Swedes  probably  have  the  highest  standard 
of  living  in  Europe.    Consumers,  farmers,  and  industrial  workers  in 
Sweden  cannot  afford  as  well  as  their  cousins  in  America  the  luxury  and 
satisfaction  of  freedom  of  choice  based  on  competitive  enterprise. 

And  finally,  it  must  not  be  overlooked  that  the  centralized  coopera- 
tive dairy  system  in  Sweden  has  operated  for  many  years  in  a  war  econony. 
Whether  it  will  continue  to  operate  so  successfully  when  wartime  and 
early  postwar  shortages  give  way  to  surpluses  and  when  maiay  wartime 
regulations  to  which  the  people  have  become  accustomed  fall  by  the  way- 
side, remains  to  be  seen. 


DAIRI  PRODIKJTS  IN  SWEDEN 

H.  H.  Sommer,  Professor  of  Dairy  Industry, 
University  of  Wisconsin 

Dairying  is  an  important  industry  in  Sweden,  producing  about  per- 
cent of  the  agricultural  income.    The  total  annual  milk  production  is 
appraxijoately  10  billion  pounds.    Only  a  little  more  than  three-fourths 
of  this  is  delivered  to  dairies;  the  rest  is  used  for  home  consumption 
and  local  sales  directly  from  the  producer  to  the  consumer.    The  m-iiic 
delivered  to  dairies  is  produced  on  about  200,000  farms  and  in  19^8, 
97.6  percent  of  this  milk  was  handled  through  cooperatives. 

The  number  of  dairy  plants  has  declined  with  each  succeeding  year 
from  1,628  in  1934,  to  741  in  1947,  and  to  701  in  1948;  but  during  that 
time  the  total  amount  of  milk  handled  hy  the  plants  actually  increased 
about  35  percent.    These  data  reflect  the  trend  to  merge  and  consolidate 
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the  operations  into  a  sinailer  number  and  larrer  pJants,  in  the  interest 
of  increased  erficiency  of  operation  and  improved  quality  of  products. 
It  is  interesting  to  note,  also,  that  under  a  Dairy  Act  passed  in  1936, 
the  dairy  foreman  in  plants  nust  have  undergone  training  at  a  State  or 
iitate-approved  dairy  school. 

The  relative  importance  of  the  various  dairy  products  mnufactured 
in  Sweden  can  best  be  illustrated  in  terns  of  the  amount  of  milk 
utilized  for  each  product.     The  latest  statistics  of  this  type  are  for 
1917. 


Total  Milk  Prodix:tion  and  Disposal  in  Sweden  in  19^7 

(Thousands  of  pounds) 

TOTAL  MILK  PRODXTIOW 
 9.89^.000 


j  (76.3%) 

Delivered  to  dairy  plants  7,54t.,000 
28,A^^j-^?oT  consumption  2,U5,000  (21.7%)^ 

--For  cream  104,000  (  1,05%) 

•►For  fluid  milk     2,041,000  (20.65%) 
(Plus  skim  milk  62,000) 


63.1% 


-»>For  buttennaking 


(23.7%) 

Home  consumption  and  local  sales 
,  2.343.000  


^Hone  consumpjtion 
-^Local  sales 
•For  farm  butter 


•Butter 

•Skim  mi  "IV  ajid 
Buttenw-iiv 


4,757,000  (43.1%) 
209,000 

4,548,000 


2/ 


-fc-Butter 

-^Skiia  mi  1 V 

L-^For  stock  feed 


•  62,000  tc  standardized  milk 
862,000  to  cheese   


3,100,000  returned  to  producers 
95,000  to  sundry  products 


429.000  to  condensed  and  dried  miiv  products 


1.7%i/  L^To  condensed  ajKi  dried  milk  produjts  128,000  (1.3%)^ 

6.8%^     To  cheeseacLking   51b, 000  (5.2%)^ 

-Cheese  105,000 
<^Vhej  1.273.000 


-^For  stock  feed 
-^For  whey  products 
-^For  smadry  purposes 
-^Not  utilized 


467,000 
U1,000 
22,000 
643,000 


1/  Based  on  the  miiv  assembled  in  dairy  jalants. 
2/  Percentage  of  total  miiv  production. 


1,036,000 
374,000 
308,000 
13,000 
295,000 
630,000 
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A  relatively  high  percentage,  23.7  percent,  of  the  milk  prcxiiiced  is 
uaod  for  home  consiimption  and         smaJJ.  scale  neighborhood  sales  by  the 
producer.    An  important  factor  in  this  milk  utilization  is  the  fact  that 
the  average  farm  in  Sweden  is  small,  and  while  about  a  third  of  the  pop- 
ulation lives  on  farms,  at  least  one-fourth  of  these  farm  dwellers  are 
otherwise  employed,  chiefly  in  forestry. 

Of  the  milk  assembled  in  dairy  plants,  48.1  percent  is  used  for 
buttermaking,  28.4  percent  for  milk  and  cream  for  consumption  as  such, 
6.8  percent  for  cheese  and  1.7  percent  for  condensed  and  dried  milk 
products.    Thus,  buttermaking  is  the  principal  dairy  plant  operation, 
Buttermaking  occupies  the  dominant  position  not  only  in  volume  of  mi IV 
used,  but  also  as  a  contributor  of  skim  milk  for  the  standardization  of 
market'  milk  and  the  making  of  cheese,  much  of  which  is  made  from  part- 
skimmed  milk.    Because  of  this  interrelation,  many  dairy  plants  are 
engaged  in  these  three  enterprises. 

The  use  of  cream  is  not  as  extensive  as  in  the  U.  S,  A.,  and  market 
milk  is  generally  standardized.    The  milk  as  received  from  the  pro- 
ducers averages  3.6  percent  fat.    It  is  not  clear  from  their  statistical 
analysis  of  milk  disposal  for  1947  to  what  extent  the  2,041,000,000 
pounds  of  whole  milk  vised  as  market  milk  is  supplemented  by  skim  milk 
for  standardization.    They  show  62,000,000  pounds  of  skim  milk  from 
butteimaking  operations  used  for  this  purpose.    Presumably  this  is 
further  supplemented  hy  the  skim  milk  derived  from  104,000,000  pounds 
of  milk  used  for  market  cream.    Since  1939,  the  sale  of  market  milk  has 
almost  doubled.    To  what  extent  standardization  played  a  part  in  this 
trend  is  not  clear.    Standardization  of  mi  11c  to  3.0  percent  and  cream 
to  15  percent  fat  was  made  compulsory  in  1941  because  of  critical  con^ 
ditions  caused  by  the  war. 

The  butter  industry  of  Sweden  was  greatly  affected  by  the  blocking 
of  the  trade  routes  din'ing  World  War  II,    Previously  about  one- third  of 
Sweden's  butter  was  exported,  principally  to  England  and  Germany, 
During  1939,  exports  dropped  sharply,  and  since  1940  exports  have 
ceased.    In  1947  they  even  imported  2,398,000  poxmds.    The  additional 
supply  of  butter,  represented  by  this  loss  of  export  trade,  plus  some 
actual  increase  in  the  amount  of  butter  produced,  compensated  for  the 
loss  of  imports  of  fats  and  oils  for  margarine  production.    The  annxjal 
per  capita  consumption  of  butter  in  Sweden  has  been  about  30  pounds  in 
recent  years. 

Butter  is  branded  for  quality  on  the  basis  of  scoring  by*  judges, 
keeping  quality  tests,  and  composition  analysis  by  the  Swedish  Butter 
Testing  Station  at  Malmo,    Butter  that  meets  the  prescribed  standards 
may  use  the  so-called  Rune  Brand,    The  butter  must  not  exceed  a  mois- 
ture content  of  16  percent,  miist  not  contain  any  aniline  coloring,  and 
must  not  contain  any  preservative.    The  scoring  is  done  on  samples 
requested  by  telegram  or  telephone  with  the  samples  to  be  taken  from 
the  make  of  that  day.    The  samples  are  kept  at  13*^  C.  for  2  weeks 
before  scoring  and  3  weeks  lefore  keeping  quality  tests.    The  scoring 
is  done  Isy  six  judges.    Their  scoring  system  is  designed  to  reveal  the 
three  separate  qualities,  using  the  following  scale: 

Items  scored  Range  of  points 

Flavor  and  aroma  1  to  6 

Body  and  texture  1  to  3 

Other  characteristics  1  to  3 

The  score  for  the  Rune  Brand  butter  must  not  be  under  i^2-2. 
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Sweden  has  had  very  little  import  or  export  trade  in  cheese,  oince 
practically  all  of  the  cheese  is  made  for  home  consumption,  the  cheese 
that  is  made  is  of  the  type  originally  made  in  smll  scale,  home  dairy 
operations  of  the  last  century;  there  are  two  distinct  types — ^jvecia, 
and  HerrgS-rdsost.    Both  are  of  the  same  general  size  and  shap-e  as  our 
"iJaisies,"  and  running  to  somewhat  larger  sizes  up  to  our  "Twins."  Both 
are  "brine  salted,"    The  ^vecia  cheese  is  open  in  texture,  showing  niimer- 
ous  small  "mechanical"  holes  and  a  limited  number  of  gas  holes.    In  flavor 
it  is  somewhat  similar  to  a  low  moisture  brick  or  Muenster  cheese.  The 
Herrg^rdsost  is  characterized  by  its  close  teocture  except  for  a  limited 
number  of  gas  holes  or  eyes  similar  to  iiwiss  cheese.     It  has  a  flavor 
resembling  iiwiss  cheese  to  some  degree  but  it  is  not  an  exact  duplicate 
of  Swiss  cheese  in  flavor  or  size,    Several  practical  dairy  plant  opera- 
tors from  the  U,  S,  A,  remarked  on  visiting  Swedish  dairies  and  sampling 
this  cheese,  that  this  type  of  cheese  ought  to  sell  well  in  this  country. 
It  would  seeiL  worthwhile  to  consider  its  introduction  here. 

The  cheeses  in  Sweden  are  made  at  several  different  levels  of  fat  con- 
tent, expressed  as  percent  of  the  dry  matter.    The  cheese  must  be  sten- 
cilled to  show  the  fat  content,  e,g,,  20+,  3CH-,  or  40+,    The  Swedish 
Butter  Testing  Station  also  judges  and  analyzes  Swedish  cheese,  and  use 
of  the  Rune  Brand  on  cheese  is  based  on  their  findings. 

Dried  whole  milk  and  skim  milk  production  has  increased  rapidly  in 
recent  years  as  shown  by  the  statistics  for  19^2-48. 


Table  1. — Dried  milk  prcxiuction  in  Sweden,  1942-48 


Dry  whole  milk 


Dry  skim  milk 


Total 


1,000  pounds 

2,324 

8,651 

7,683 
15,615 
18,545 
15,979 
15,849 


1,000  pounds 

421 

970 
1,204 
1,667 
3,499 
7,403 
8,642 


1,000  pounds 

2,745 

9,621 

8,887 
17,282 
22,444 
23,382 
24,491 


About  one-half  of  the  dry  whole  milk  is  exported,  mostly  as  spray 
dried  powder.    The  128  million  pounds  of  whole  milk  shown  as  going  to 
condensed  and  dried  milk  products  in  the  analysis  of  "milk  prodi*ction 
and  disposal  for  1947,"  apparently  went  to  dry  whole  milk,  since  a  ratio 
of  1  to  8  in  drying  would  require  this  much  milk  to  produce  16  million 
pounds  of  dry  viiole  milk. 

The  amount  of  dried  skim  milk  is  small  in  comparison  with  the  total 
that  is  potentially  available.    It  is  interesting  to  note  that  about  68 
percent  of  the  skim  resulting  as  a  tjyproduct  of  buttermaking  is  returned 
to  producers.    The  method  they  use  for  this  return,  as  witnessed  at 
several  of  the  plants  visited  on  a  study  tour,  is  to  write  the  amount  of 
skim  desired  by  each  producer  on  the  side  of  the  empty  mi  Ik  can  after 
the  whole  milk  has  been  dumped.    Such  marked  cans  are  then  filled  with 
the  specified  amount  of  skim  milk  as  metered  into  the  caji  with  the  aid 
of  a  dial  reading  meter  (10- inch  dial) , 

As  is  true  generally  in  various  parts  of  the  world,  the  whey 
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utilization  problem  has  not  been  fully  solved  in  Sweden.    iJDout  40  per- 
cent is  used  for  stock  feed,  and  nearly  13  percent  is  used  for  various 
products,  but  the  rest,  47  percent,  is  not  utilized.    The  chief  whey 
products  are  mesost  (whey  cheese)  and  messmor  (whey  butter),  and  in 
recent  years  a  product  known  as  "bakkiAi"  (baking  cream) .    The  latter 
is  \ised  by  bakeries  and  chocolate  factories. 

Casein  is  produced  only  to  a  limited  extent — only  264,500  pounds  in 
1948. 

It  is  significant  that  their  statistical  analysis  of  milk  production 
and  disposal  does  not  show  any  milk  utilized  for  ice  cream,  i^esumably 
supplies  for  the  limited  amount  of  ice  cream  that  is  made  are  taken  from 
the  milk  and  cream  shown  "for  consximption. " 


DAIRY  jPRODUCTS  RESEAiCH  IN  SWEDEN 

George  E,  Holm,  Head,  Division  of  Dairy 
Products  Research  Laboratories,  Bureau  of  Dairy 
Industry,  U,  S,  Department  of  Agriculture 

The  dairy  products  industry  in  Sweden  is  engaged  primarily  in  the 
preparation  of  market  milk  and  cream  and  the  manufacture  of  butter  and 
cheese.    In  the  production  of  these  products  the  industry  utilizes 
approximately  93  percent  of  the  total  milk  supply  (market  milk  29, 
butter  50,  cheese  14).    It  follows  therefore  that  most  of  the  problems 
of  research  in  which  the  industry  is  primarily  Interested  are  closely 
related  to  these  products  or  their  byproducts,  though  some  research  is 
being  conducted  also  on  concentrated  and  dried  milks. 

Until  recent  years,  practically  all  of  the  research  work  on  dairy 
products  had  been  conducted  at  the  State  institutions.    However,  as  the 
indiistry  expanded,  it  became  difficult  for  these  institutions  to  satis- 
fy the  needs  for  information  in  this  field.    The  situation  has  been  met 

an  increase  in  the  research  facilities  and  activities  of  both  the 
State  institutions  and  the  various  laboratories  of  the  industry  during 
the  past  10  years. 

The  principal  centers  of  these  research  activities  are  the  Dairy 
Institute  and  Dairy  College  of  the  State  Agricultural,  Dairy  and 
Horticultural  Institute  at  Alnarp,  and  the  various  laboratories  of  the 
Swedish  Dairies  Association  (SMR),  the  principal  ones  of  which  are; 
that  at  fimskoldsvik,  that  of  the  Mjolkcentralen  in  Stockholm,  and  the 
control  laboratory  at  ifelmo. 

The  training  of  workers  in  the  dairy  industry  also  is  carried  on  at 
the  Alnarp  Station,    The  instrxiction  work  is  conducted  in  two  schools, 
usually  called  the  "higher"  and  "lower"  schools.    The  work  in  the 
latter  is  designed  primarily  to  train  students  for  practical  work  in 
the  industry.    At  present  it  consists  of  one  year  of  training,  which 
may  be  extended  in  the  near  future.    The  higher  school  is  of  colle- 
giate rank  and  its  3-year  curriculum  is  designed  to  prepare  students 
for  work  as  advisors,  teachers,  inspectors,  etc.    Although  the 
primary  function  of  the  Dairy  College  is  to  train  workers  in  the  dairy 
field,  the  members  of  its  staff  also  conduct  research  of  a  basic  and 
theoretical  nature.    The  members  of  the  staff  of  the  Dairy  Institute 
conduct  research  of  a  more  practical  nature,  though  it  is  evident  that 
no  clear  line  of  demarcation  can  be  drawn  between  the  work  of  the  two 
divisions  in  many  instances. 

In  recent  years  the  Swedish  Dairies  Association  (SMR)  has  also 
developed  its  own  program  of  research  and  has  given  assistance  to  the 
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work  at  the  iState  Dairy  Institute.    The  research  by  the  two  organiza- 
tions is  not  coordinated  officially,  but  there  exists  a  voluntary 
collaboration  between  the  ^tate  laboratories  and  those  of  the  Dairy 
Association  which  has  proved  effective,  satisfactory,  and  to  mutual 
advantage . 

Specifically  it  cannot  be  said  that  the  work  in  any  one  laboratory 
in  the  country  is  limited  to  one  subject,  though  the  ial-lR  laboratory  at 
BrnskoLdsvik  is  interested  in  practical  problems  in  the  manufacture  of 
cheese  primarily  and  the  laboratory  at  Malmi!  is  interested  in  control 
work  and  control  methods. 

iiside  from  the  research  work  on  cheese  relating  to  the  effect  of  heat 
treatment  (including  pasteurization)  on  alterations  in  the  coagulation 
characteristics  of  the  milk,  and  to  the  effect  of  pressing,  setting,  and 
working  of  the  curd,  and  to  the  different  conditions  of  storage,  on  the 
quality  of  cheese  obtained,  the  ^MR  laboratory'  at  ftmskBldsvik  has 
also  conducted  considerable  work  on  the  relationship  between  the  fat 
content  and  protein  content  of  milk  throughout  the  seasons  of  the  year, 
and  on  the  flavor  of  D-vitaminized  milk,  and  on  the  effect  of  light 
rays  upon  the  flavor  of  milk. 

Stidies  of  a  more  theoretical  nature,  to  determine  the  effect  of 
various  physical  factors  upon  the  nature  of  rennet  curd,  are  being 
conducted  at  the  Institute  at  iklnarp.    In  connection  with  the  experi- 
ments on  cheese,  experiments  on  the  more  efficient  utilization  of  whey 
have  also  been  conducted.    These  have  dealt  principally  with  the 
problems  of  whey  utilization  through  its  fermentation  and  the  isolation 
of  the  whey  protein. 

i>ome  experii^ents  on  the  manufactiore  of  butter  have  also  been  con- 
ducted at  the  Ornskoldsvik  laboratory.     They  have  been  concerned 
chiefly  with  the  use  of  aroma- producing  organisms  and  with  the  use  of 
a  special  salt  containing  a  small  quantity  of  admixed  buffer  salt 
(AIV  salt;  to  reduce  the  H-ion  activity  and  thereby  reduce  the  rate  of 
spoilage  in  storage. 

The  iaMii  laboratory  at  Malmrt  is  designed  primarily  for  control  work 
on  butter  and  cheese.    This  laboratory  performs  various  chemical  and 
bacteriological  tests,  such  as  those  for  fat,  moisture,  pH,  catalase, 
peroxide,  bacterial  counts,  etc.,  for  the  various  dairies.    In  addi- 
tion to  this  routine  work,  investigations  are  also  carried  out  on 
control  methods  and  their  applicability  and  reliability.    This  labora- 
tory also  prepares  cultures  for  Roquefort  and  other  types  of  cheese 
and  for  the  past  two  years  has  prepared  bacteriological  media  for 
control  work, 

Mother  problem  of  concern  at  both  the  S>iii  laboratories  and  the 
.:>tate  Institute  at  Alnarp  is  the  effect  of  feed  upon  the  quality  of 
the  milk  and/or  milk  products,    i^ince  some  of  the  butter  produced  miist 
be  stored,  the  problem  of  preventing  the  variations  in  keeping  quality 
that  result  from  the  use  of  different  feeds  has  received  considerable 
attention,  especially  at  the  Alnarp  station.    The  effect  of  varioios 
feeds  upon  the  vitamin  content,  especially  vitamin  ^,  of  the  milk  has 
been  investigated,    iilso,  the  variations  in  the  protein  content  of 
milk  have  been  studied,  from  the  standpoint  of  both  the  inheritance 
of  the  cow  and  the  feed  used.    On  the  basis  of  the  fat- protein  rela- 
tionshiip  studies,  some  consideration  has  been  given  to  the  question 
of  basing  the  payment  for  milk  on  the  protein  content  as  well  as  the 
fat  content.    This  has  also  raised  the  question  of  a  rapid  method  for 
evaluating  the  protein  content,    Studies  have  also  been  conducted  on 
the  effect  of  variations  in  the  handling  of  milk  upon  its  quality, 
and  also  on  the  utility  of  various  practical  tests  in  evaluating 
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quality.    Some  thought  has  been  given  also  to  the  possibility  of  using 
vitamin  A  content,  hardness  of  the  milk  fat,  etc.,  as  bases  for  payments 
for  milk. 

Studies  relating  to  pisteurization  have  been  both  bacteriological  and 
chemical.    The  bacteriological  studies  have  been  related  to  the  establish- 
ment of  the  conditions  required  for  high-temperature  short- time 
pasteurization,  and  the  chemical  studies  have  been  related  to  the  develop- 
ment of  a  reliable  test  for  adequate  pasteurization.    In  the  latter  case 
stiidies  on  phosphatase  tests  have  received  considerable  attention.  The 
bacteriological  studies  have  been  conducted  primarily  at  the  SKH  labora- 
tory of  the  Mjfilkcentralen  in  Stockholm  and  the  chemical  studies  at  the 
Alnarp  station.    In  addition  to  t  he  studies  on  pasteurization  at  the  SMR 
laboratory  in  Stockholm,  fundamental  studies  on  the  efficiency  o^  homo- 
genization  and  of  detergents  are  also  being  pursued.    Problems  related  to 
the  fat  emulsion  structure  and  to  creaming  are  being  studied  at  the 
Alnarp  station. 

The  problems  of  the  butter  indiistry  which  have  received  considerable 
attention  are  consistency,  or  body  and  texture  defects  caused  by  seasonal 
variation  in  the  hardness  of  the  fat,  and  defects  caused  by  oxidation. 
The  former  project  has  involved  studies  in  the  relationships  between 
unsaturation  and  hardness,  and  consistency  and  hardness.    The  influence 
of  variations  in  equipment,  especially  that  of  the  continuous  type 
ch^I^n,  is  also  being  studied.    In  addition  to  these  practical  studies, 
fundamental  studies  of  the  phase  relationships  in  butters  produced  under 
different  conditions  and  with  different  physical  properties  are  being 
piarsued  at  the  Alnarp  Institute.    The  studies  on  spoilage  through  oxi- 
dation have  been  intensive  as  well  as  extensive  at  the  Alnarp  station 
and  at  the  SMR  laboratoiy  in  Malm6.    Methods  for  evaluating  the  rate 
and  extent  of  oxidation,  the  effect  of  feeds,  the  effects  of  addition 
of  antioxidants,  the  effects  of  variations  in  storage  temperatures, 
etc.,  are  a  few  of  the  problems  imder  investigation.    The  manufacture 
of  butter  from  ripened  cream  is  also  of  special  interest  to  their  butter 
indiistry.    The  addition  of  various  types  of  starters  or  of  "butter 
flavors"  has  been  studied,  both  with  respect  to  the  acceptability  of 
the  flavor  imparted  as  well  as  the  effects  upon  the  storage  quality. 

The  introduction  of  the  Swedish  Alfa  continuous  process  of  butter- 
making  has  opened  a  new  field  of  research  in  structure  and  consistency 
and  the  keeping  quality  of  the  butters  produced. 

Though  most  of  the  research  work  in  progress  is  concemed  with 
problems  relating  to  market  milk  and  cream,  butter,  and  cheese,  some 
work  is  being  conducted  on  the  method  of  manufacture  and  the  keeping 
quality  of  dried  milk,  and  on  the  properties  of  concentrated  milks. 
This  work  has  been  carried  out  by  laboratories  of  the  SMR,    A  result 
of  this  work  which  may  be  of  great  significance  is  a  process  for 
making  a  dried  milk  of  relatively  high  density.    It  is  claimed  that 
it  disperses  more  readily  than  dried  milks  generally  do. 

A  novel  part  of  the  work  at  the  Alnarp  Institute  is  that  concemed 
with  the  testing  of  equipeaent.    Here  new  types  of  equipment  are  tested 
for  their  suitability  and  ability  to  perform  satisfactorily  the  tasks 
for  which  they  were  designed.    Reports  upon  their  construction  and 
efficiency  are  made  available  to  guide  purchasers  of  equipment. 

In  general  it  can  be  said  that  the  research  laboratories  are  well 
equipped  for  the  work  on  dairy  products,  especially  for  the  work  which 
is  of  a  practical  nature.    The  staff  members  are  usually  well  trained 
in  the  fundamentals  of  the  subjects  concemed  and  the  work  is  of  good 
caliber  and,  through  the  cooperation  of  the  Swedish  Dairies  Association 
and  the  State  institutions,  is  well  integrated  with  the  practical 
lahases  of  the  industry. 


COWSUMrTIuN  OF  DAIRY  i^ODUCTS  IN  ^^w'liiJiJJ 

Mrs.  Ethel  A.  Martin,  Director 
Nutrition  ^Service,  National  Dairy  Council 

Sweden  is  regarded  as  a  country  with  high  production  and  consump- 
tion of  dairy  products.     Official  figures  bear  this  out,  particularly 
when  they  are  compared  with  those  of  other  countries,  including  our 
own. 

Table  1  shows  the  consumption  of  dairy  products  in  Sweden  in  tocaj. 
and  per  capita,  for  the  year  1939,  just  preceding  the  second  world 
war,  and  for  the  year  194&  (1).    Increase  in  consumption  of  each  dairy 
product  between  those  two  years  is  immediately  evident,    a  study  of 
other  records  for  previous  years  indicates  an  even  more  rapid  rate  of 
gain  in  consumption  previous  to  1939  (^).    It  xhas  been  su^rested  that 
strong  increases  in  milk  consumption  during  war  years  was  due,  at  least 
in  part,  to  the  fact  that  milk  was  not  rationed  at  that  time. 


Table  1. — Consumption  of  dairy  products  in  Sweden:    1939,  194S 


Product  • 

Total  consumption 

'rer  capita  consumption^ 

1939  • 

19A8 

1939  ; 

'  1943 

1,000  tons  J 

l^OuO  tons  . 

rounds  j 

;  Pounds 

Fluid  milk^  , 

!       l-iTl.O  , 

;  1601.0 

!     453.^  i 

506.0 

CreamS/  

I         33.5  < 

!  48.4 

!       11.9  . 

15.4 

Butter^  

70.5 

94.^ 

i  ^.c 

:  ^.9 

CheeseV  

:  A2.9 

:  54.3 

:  15.4 

I  17.^ 

Condensed  milk  , 

2.U  . 

5.t 

:          .9  . 

!  1.8 

Dried  milk  J 

;           l.A  , 

i  9.0 

5           .4  J 

2.8 

1/  Population  averaged  6.33  million  in  1939;  6.96  million  in  1948. 

2/  Standardized  to  3^  butt erf at  in  1948. 

2/  Fat  content  kept  below  17  percent  in  1948, 

/j^  Dairy  and  farm  butter. 

^  About  90  percent  of  the  cheese  consumed  in  1948  was  "senifat" 
(containing  not  more  than  30  percent  butterfat).  Corresponding 
1939  figure  was  14  percent. 

Dairy  Products  Consumption 

A  comparison  of  figures  for  per  capita  consumption  of  dairy  products 
in  Sweden  for  the  year  1948  (Table  1)  with  published  government 
figures  (3)  for  the  same  year  in  the  United  States,  reveals  a  higher 
consumption  in  Sweden  of  ail  products  except  the  concentrated  milks. 
Condensed  milks,  for  example,  .total  more  than  20  pounds  per  capita  in 
this  country  and  the  dry  milks  3.4  pounds.    In  contrast,  fresh  whole 
milk  in  the  United  States  averaged  30*i  pounds  per  capita  for  the  year 
1948;  cream,  12,1  pounds;  butter,  10  pounds;  and  cheese,  9.6  pounds 
(including  2.8  pounds  of  cottage  cheese). 

Ice  cream  is  not  readily  available  in  Sweden  and  regular  consumption 
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does  not  appear  to  have  become  an  established  habit.    Average  anniial 
per-capita  consianption  there  is  estimated  to  be  something  less  than  one 
quart,  in  contrast  to  about  15  quarts  eaten  yearly  by  the  average  in- 
dividual in  the  United  States. 

Fats  in  Swedish  Diet 

Table  1  shows  the  average  annual  per-capita  consLoaption  of  butter  in 
Sweden  to  be  29.9  pounds.    In  addition,  13.6  pounds  of  margarine  is  con- 
sumed annually  along  with  1.3  pounds  of  mdscellaneous  edible  fats, 
making  a  total  of  46.8  pounds  of  fat.    Fat  consumption  in  the  United 
States  makes  an  interesting  contrast.    United  States  Government  figures 
for  1948  (3)  show  per-capita  fat  consianption  to  be  a  total  of  64,6 
pounds  with  the  following  breakdown  as  to  kinds:    butter,  10  pounds; 
lard,  12.7  pounds;  margarine,  c.l  pounds;  shortening,  9,,^  pounds;  bacon 
and  salt  side,  19.^  pounds;  and  other  edible  fats,  7  pounds.  Jureen 
points  out  (2)  that  American  consumption  of  fats  of  all  kinds  is  on  a 
very  high  level,  and  higher  than  the  Swedish  consumption  which  in  turn 
exceeds  most  other  countries.    Butter  represents  15  percent  of  the 
total  fat,  in  pounds,  used  in  the  United  States;  64  percent  of  that  used 
in  Sweden. 

Calories  Supplied  by  Dairy  Products 

In  1948,  the  Swedish  diet  is  reported  to  have  supplied  a  daily  total 
of  3,040  calories  per  capita  (2,4).  (The  per-capita  consumption  unit 
figure  of  3,727  calories  (5)  may  be  more  nearly  comparable  to  the  per- 
capita  calorie  figure  3,240,  reported  for  the  United  States  that  same 
year  (3).)    Of  the  total  calories  supplied  by  the  Swedish  diet,  about 
24  percent  was  provided  by  dairy  products.    This  is  in  contrast  to  the 
17  percent  contributed  by  dairy  products  (including  butter)  to  the  total 
calorie  intake  in  the  United  States  (6) .    The  lower  percentage  figure 
for  the  United  States  undoubtedly  reflects  not  only  the  lesser  amount 
of  toteG.  dairy  products  used  but  the  proportionately  lower  amount  of 
butter. 

Protein  in  the  Swedish  Diet 

The  average  per-capita  intake  of  protein  in  Sweden  was  reported  as 
91  grams  for  the  year  1948  (2,4)  (99  grams  per  consumption  unit  (5)); 
in  the  United  States,  96  grams  (3).    In  this  coimtry  dairy  products 
supplied  25  percent  of  the  total  protein  that  same  year  (3)  while  the 
comparable  figure  for  Sweden  was  calculated  to  be  approJiimately  30 
percent.    The  higher  percentage  figure  for  Sweden  is  to  be  expected, 
in  view  of  a  similar  total  protein  intake  and  lower  per-capita  con- 
sumption of  protein  foods,  other  than  dairy  products.    For  example, 
Swedish  people  consiune  only  two-thirds  as  much  meat  and  little  more 
than  half  as  much  poiiltry  and  eggs,  per  capita,  as  do  the  people  of 
this  country.    Fish  consumption  more  than  triples  that  of  the  United 
States,  on  a  per-capita  basis,  but  it  represents  only  about  2  percent 
of  the  total  calorie  intake  in  Sweden  as  compared  with  more  than  40 
percent  for  all  animal  products.    With  per-capita  consimiption  of  dairy 
products  surpassing  our  own  (cheese  more  than  double)  it  is  easy  to 
see  why  dairy  products  provide  nearly  one-third  of  the  total  protein 
supply  of  the  Swedish  diet. 
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other  Nutrients 

Full  informtion  on  other  nutrients  in  the  Jwedish  diet  is  not  at 
hand.    It  my  be  deuuced,  however,  that  dairy  products  contribute 
liberally  to  the  aveniKe  citizen's  intake  of  the  other  nutrients,  par- 
ticularly calcium,  riboflavin,  and  vitamin  n. 

In  aaditicn  to  the  foods  discussed  in  preceding  paragraphs,  the 
diet  is  complete  with  cereals,  vegetables,  fruits,  and  su^rs.  Cereal 
coTiSumption  in  Sweden  is  slif^htXy  higher  per  capita  than  in  this 
country;  potato  consumption  nearly  three  times  as  great,  rer-capita 
intake  of  other  vegetables  and  of  frmts  and  su^r  in  Sweden  is  less 
than  our  own.    This  is  particularly  true  of  vegetables  and  fruits,  a 
fact  which  is  reflected  in  a  considerably  lower  per-capita  vitamin  C 
intake  in  ^weaen  (3,  3). 

Maintaining  Consumption  of  Dairy  Products 

Traaitional  enjoyment  of  dairy  products  is  undoubtedly  a  factor  in 
maintaining  their  consumption  in  Sweden.    Furthermore,  an  organized 
effort  is  carried  on  to  acquaint  people  with  the  nutritional  importance 
of  dairy  products  and  the  desirability  of  using  them  regularly  to 
improve  daily  meals.    Large  glasses  of  milk  are  servea  at  the  family 
table,  butter  is  available  in  liberal  amounts  at  each  meal,  and  both 
are  used  generously  in  cooking.    It  is  not  unusual  to  eat  cheese  at 
all  three  meals,  and  it  is  quite  common  to  h^ave  more  than  one  kind  at 
the  same  meal, 

A  direct  relationship  between  consumption  of  dairy  products  and  the 
health  of  the  Swedish  people  would  be  impossible  to  establish.  How- 
ever, it  seems  suitable  to  point  out  that  as  the  consumption  of  dairy 
products  has  increased  through  the  years,  so  also  has  the  life  expec- 
tancy of  the  people  increased,  infant  mortality  has  declined,  and  the 
general  health  of  the  population  has  improved. 
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OBi>£RVATIONS  ON  FLUID  MILK  PROCESSING  IN  SWEDEN 


G,  M.  Trout,  Professor  of  Dairy  Manufactures, 
Michigan  State  College 

The  casual  observer  is  pro'oably  more  impressed  with  the  mechaniza- 
tion of  Sweden's  fluid  milk  processing  plants  than  any  other  single 
item.    Extensive  use  of  stainless  steel  equipaent  also  attracts  his 
attention.    From  the  receiving  platform  to  the  bottling  room,  Swedish 
engineering  skill  seems  to  have  been  applied  to  eliminate  all  possible 
hand  operations  and  yet  move  the  prodiict  expeditiously  through  the 
plant.    Someone  has  well  stated  that  the  larger  milk  plants  are  "as 
modern  as  tomorrow"  in  many  respects. 

Milk  is  brought  to  the  receiving  platform  in  round  or  in  square 
65-quart  cans  on  wide,  flat-bottom,  open  trucks  or  motor  lorries. 
Apparently  covered  trucks  have  not  been  introduced  as  yet  for  trans- 
porting milk  from  the  farm  to  the  factory.    Probably  in  Sweden's  cool, 
dustfree  climate,  protection  of  milk  in  transit  is  not  as  important  as 
in  some  other  countries.    Furthermore,  quality  control  of  the  milk  on 
the  farm  and  in  transport  seems  not  to  have  received  the  attention  which 
is  given  to  it  within  the  plant  itself. 

The  milk  is  unloaded  onto  roller  conveyors  down  which  the  cans  travel 
past  an  inspector  who  loosens  the  covers  ajid  smells  the  milk.    The  milk 
surviving  this  first  inspection  proceeds  to  the  weigh  tank  where  the 
cans  are  dumped  automatically.    The  receiving  room  is  a  busy,  important 
place  with  attendants  pushing  panel  buttons  to  record  weights,  control 
can  movements,  and  facilitate  test  sampling.    The  alcohol,  methylene 
blue,  appearance  and  sediment  tests  seem  to  be  the  prevailing  quality 
tests  used.    The  cans  continue  untouched  by  hands  to  and  through  the 
can  washer  to  be  filled  with  return  skim  milk,  then  are  reloaded  onto 
the  open  truck  for  farm  delivery.    The  unloading  and  reloading  process 
is  well  described  by  Liliebladh,  director  of  the  tfechinery  and  Building 
Department  of  The  Swedish  Dairies  Association,  as  follows:    "In  the 
unloading  of  whole  milk  and  the  loading  of  skim  milk  for  return  to  the 
producers,  motor-driven  roller  or  belt  conveyors  are  nowadays  used  to 
move  the  cans.    Tipping  of  milk  into  the  balance- tanks  is  to  an 
increasing  extent  performed  by  tipping  machines,  directly  connected  to 
a  can-washer  where  the  cans  are  again  reversed  and  conveyed  to  the 
milk  lorry  via  the  skim  milk  filler.    The  manual  labor  is  confined  to 
the  actual  loading  and  unloading  at  the  lorries.    Che  man  is  needed  to 
run  the  tipping  machine  and  note  the  weights,  and  another  at  the  filler 
for  return  skim  milk ,  " 

Meanwhile,  the  milk  is  filtered  and  piimped  into  huge  vats  preparatory 
to  pasteurizing,  separating,  and  standardizing.    Since  about  70  percent 
of  the  total  milk  weighed  in  is  used  for  butter  manufacture  requiring 
many  large  separators  to  handle  the  product  quickly,  separating  becomes 
a  big  operation.    The  skim  milk  is  returned  to  the  farmer  in  propor- 
tionate amounts  of  production.    Laws  require  the  returned  skim  milk  to 
be  pasteurized.    Consequently,  all  milk  is  H-T,  S-T  pasteurized  at  72° 
C,  (161. 6°  F.j  before  separating.    Separating  is  done  in  batteries  of 
large  capacity  Alfa-Laval  centrifuges.    The  skim  milk  being  returned 
to  the  producer  first  goes  to  a  dosing  tank  where  it  is  acidified  with 
formic  or  acetic  acid.    From  the  dosing  chamber,  the  skim  milk  is 
metered  into  the  cans  through  a  foamless  valve.    The  dosing  outfits  for 
the  acidification  of  return  skim  milk,  the  foamless  valves  as  well  as 
the  automatic  can  tipping  and  washing  machines  and  measuring  devices 
are  all  devised  and  manufactured  by  Wedholm's  Ltd..  a  member  of  the 
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Swedish  cooperative  set  up  solely  to  design  and  manufacture  dairy 
machinery.    Thus,  by  returning":  the  surplus  skim  milk — that  not  used  for 
cultured  buttermilk,  for  standardizinc  milk  or  for  other  purposes — to 
the  farm  for  feeding  purposes,  the  surplus  skim  milk  problem  is  easily 
solved. 

In  order  to  extend  the  butter  supply,  the  Swedish  government  passed 
an  act  in  19A^  stipulating  that  market  milk  should  be  standardized  to 
3  percent  fat.      Fat  rationing  ceased  in  March  19A9,  but  this  regulation 
continues  in  force.    Hence,  standardizing  the  percentage  of  fat  in  the 
milk  to  a  lov/er  percentage  is  a  regular  part  of  processing,  and  enhan- 
ces the  amount  of  fat  for  buttermaking. 

Milk  bottling  is  done  in  separate,  well -lighted  and  ventilated  rooms 
with  modern  vacuum  fillers.    Glass  bottles  are  generally  used  although 
paper  containers  of  the  i^erg-a  type  were  introduced  and  tried  out,  but 
have  never  competed  seriously  v/ith  the  glass  bottle.    The  bottles  seem 
to  be  of  cheaper  quality,  having  small,  ^V-millimeter  openings. 
Closures  of  the  Dacro  type  made  of  laminated  paper  and  aluminum  or  of 
other  metal  are  used.    Conspicuous  by  absence  in  the  bottling  room  are 
leaky  lines,  overfilled  bottles,  dripping  valves  and  spilled  milk.  In 
fact,  milk  seems  to  be  handled  as  though  every  drop  were  precioiis. 

Chocolate  milk  has  not  been  introduced  in  Sweden.    Neither  has  homo- 
genized nor  D-vitaminized  milk.    Hence,  there  is  no  processing  along 
these  lines.    Considerable  quantities  of  cultured  buttermilk  are  mde, 
hov/ever,  using  standard  procedure. 

Heavy  cream  was  discontinued  during  the  war  as  a  fat-extending 
measure.    The  cream  processed  and  packaged  today  contains  from  13  to 
15  percent  fat,  homogenized.    Generally,  it  is  poured  into  metal  tubes, 
somewhat  like  large  tooth  paste  tubes,  and  sterilized.    Obviously,  the 
cream  is  of  relatively  low  viscosity,  but  as  a  result  of  the  high  heat 
treatment  of  sterilization,  has  a  pleasant,  nutty  taste.    Much  cream  is 
sterilized  in  bottles  also. 

Washing  of  equipnent  is  mechanized  wherever  possible.  Separator 
discs,  as  a  unit,  are  put  into  a  special  rotating  closed  washer.  Flush, 
circulating- solution-washing  of  H^T,  S-T  pasteurizers  prevails.  Modern 
research  laboratories  check  cleanliness.    In  1936  a  bacteriological  con- 
trol system  directed  by  the  dairies  themselves  for  checking  the  effec- 
tiveness of  cleaning  and  quality  of  the  products  was  organized.  Total 
bacteria  counts  and  presence  of  coliaerogenes  bacteria  are  obtained. 
Experience  has  shown  that  this  bacteriological  control  system  is  most 
valuable  not  only  in  attempting  to  raise  the  bacteriological  quality  of 
the  pasteurized  market  milk,  but  affords  a  reliable  indication  of  the 
effectiveness  of  the  cleaning  procedure  at  the  dairy. 

Emphasis  seems  to  be  placed  on  laboratory  control  throughout.    At  the 
central  milk  plant  in  Stockholm  (Mjolkcentralen)  a  modern,  well-equipped 
and  ably  staffed  research  and  control  laboratory  is  maintained.  Here, 
not  only  routine  control  but  fundamental  physical,  chemical,  and  bacteri- 
ological research  is  carried  out.    In  checking  the  efficiency  of 
pasteurization  the  phosphatase  test  is  used.    Fat  tests,  naturally,  are 
a  part  of  the  control  of  the  uniformity  of  the  product.    The  Gerber  test 
is  generally  used  in  smaller  dairies,  but  the  Lindstrom  fat  test  for 
milk  prevails  in  the  larger  ones.    The  Rose-Gottlieb  method  is  used  also 
in  much  control  work.    The  Lindstrom  test,  ultramodern  and  relatively 
rapid,  utilizes  but  a  small  sample  of  milk  injected  into  the  test  tube 
by  means  of  a  syringe  somewhat  like  a  hypodermic  needle.    Only  one  cen- 
trifuging  is  necessary  as  water  is  introduced  while  centrifuging  to 
bring  the  fat  into  the  reading  column.    Many  tests  on  milk  from  pro- 
ducers may  be  run  at  one  time. 


67 


In  brief,  Sweden»s  fliiid  milk  prcx;essing  in  the  larger  cities 
reflects  engineering  skill,  efficiency  and  cleanliness  throughout. 
The  care  given  to  qmlity  of  milk  processing  in  Sweden  is  reflected,, 
in  part,  in  the  health  of  her  people  and  in  her  high  per-capita  con- 
sumption of  dairy  products. 

DAIM  MACHINiiRY  AMD  iii^/ULPMfcOT  IN  NORTHWESTERN  EUROPE 

A.  W.  Farrall,  Head  of  the  Agricultural 
Engineering  Department,  Michigan  State  Ck^llege 

Inspection  of  many  dairy  plants  in  northwestern  Lurope  di^ring  the 
suimoer  of  1949,  and  numerous  discussions  with  dairy  authorities  have 
brought  to  light  many  items  that  are  of  interest  to  the  American  dairy 
industry. 

The  purpose  of  this  paper  is  to  make  note  of  some  of  the  most  in- 
teresting observations  relative  to  the  machinery  and  equipment  phases 
of  the  industry  in  northwestern  Europe,  as  well  as  to  make  some  men- 
tion of  the  design  and  constriaction  of  dairy  plants. 

In  Sweden  there  seems  to  be  a  great  tendency  toward  centralization 
of  manufacture,  which  has  resulted  in  the  building  of  relatively  large 
plants  with  rather  complete  facilities.    The  milk  is  picked  up  at  the 
farm  or  frequently  at  a  small  milk  collecting  point  such  as  a  cross- 
roads intersection,  and  the  milk  is  usually  trucked  to  the  plant  from 
as  far  as  100  miles  away. 

The  newer  Swedish  dairy  plants  are  models  of  perfection,  and  are 
constructed  with  tile  floors  and  walls.    High  ceilings,  14-  to  16  feet 
in  height,  are  common  in  the  processing  rooms.    The  use  of  tile  wall 
coverings  extends  to  and  includes  the  boiler  room. 

Considerable  attention  is  being  given  to  automatic  conveyors  and 
such  items  as  cheese  turning  and  paraffining  apparatus.    Milk  is  usxi- 
ally  stored  in  large  stainless  steel  vats  on  the  second  floor,  and 
these  tanks  are  set  into  the  second  floor  slab  which  extends  to  the 
first  floor.    These  tanks  are  often  in  special  rooms  made  for  the 
purpose.    The  large  plants  are  thoroughly  departmentalized.    Most  of 
the  plants  have  special  facilities  for  recreation  and  the  feeding  of 
employees.    Moreover,  many  of  the  plants  seem  to  be  safety  conscious, 
and  are  fitted  with  safety  signs,  guard  rails,  etc. 

Milk  plants  in  Norway  and  Denmark  followed  somewhat  the  same  pat- 
tern as  in  Sweden  except  that  they  did  not  make  as  extensive  use  of 
stainless  steel.    In  Denmark,  particularly,  there  was  more  use  made  of 
small  country  plants.    These  plants  were  well-designed  and  finely 
built,  and  the  typical  plant  had  a  tile  roof  and  brick  side  walls. 
In  the  Danish  coimtry  processing  plants,  it  is  customary  to  provide 
living  quarters  for  a  majority  of  the  employees. 

Milk  Receiving  Rooms 

The  large  milk  plants  in  these  three  countries  were  equipped  with 
continuous  type  can  washers  of  the  jet  washing  variety,  which  were 
bulkier  and  required  more  floor  space  than  in  American  plants.  Some 
of  the  plants  were  equipped  with  automatic  can  dumpei^,  and  others 
were  equipped  with  a  semi-automatic  weighing  device.    In  the  smaller 
country  plants  in  Denmark  most  of  the  can  washing  was  done  \3y  hand. 
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The  Pasteurizing  i'lant 

Most  of  the  plants  were  using  a  plate- type,  high-temperature 
short-tijne  pasteurizer,  similar  to  the  heat  exchanger  in  use  in  the 
United  States.     It  was  noted,  however,  that  in  Jenmark  a  few  of  the 
itassenizer  pasteurizers  were  still  in  use.     In  the  newer  Danish 
country  plants,  the  plate  heat  eocchanger  is  used  for  pasteurizing 
cream  that  goes  into  butter. 

It  is  of  note  that  in  most  of  the  milk  plants  the  pipe  lines  and 
equipnent  are  cleaned  without  jisr^noiln.;,    by  merely  circulating 
cleaning  solutions  through  them,  which  is  followed  by  chlorination 
or  steaming,  or  both.    Furthermore,  in  most  of  the  newer  plants,  all 
of  the  service  lines — steam,  water,  etc. —are  carried  under  the  pro- 
cessing room  floor  or  behind  a  wall  so  that  only  a  short  length  of 
line  is  actually  located  in  the  room. 

Kilk  bottling  operations  varied  considerably,  but  in  most  plants 
the  Tn-ilk  bottle  is  of  the  smll-neck  type  and  a  metal  cap  similar  to 
that  used  on  a  soft-drink  bottle  in  this  country  was  used,  i-ither 
gravity  or  vacuum  type  fillers  were  used.    Bottle  washers  were  rather 
large  machines,  and  both  the  jet  type  and  the  soaker  type  were  in  use. 

Butter  Making  Machinery 

Most  of  the  butter  chums  in  use  in  Sweden  were  the  large  wooden 
drum  type,  very  finely  kept,  and  set  in  tile  surroundings.    Large  chums 
were  also  used  in  Norway  and  Denmark,  although  the  Danish  Cooperative  is 
now  using  a  metal  alloy  chum  of  double  cone  shape  in  some  of  their 
country  plants.    This  churn  is  a  development  of  the  Dsmish  Cooperative. 

There  is  much  interest  in  the  new  continuous  churn  of  which  the  Alpha 
Laval  and  Fritz  machines  are  the  two  principal  types.    Cnly  a  few  of 
these  machJjies  are  in  use  and  they  are  still  in  the  developmentaj.  stage. 
The  ^klpha  Laval  machine,  which  is  manufactured  in  ^iweden,  is  being  used 
in  one  of  the  plants  of  the  Swedish  Milk  Cooperative.     ..ith  this 
machine,  fresh  fluid  milk  is  passed  through  air-tight  separators  and 
the  resultant  heavy  cream  is  then  chilled,  agitated,  and  mixed  with  the 
necessary  salt  flavor  and  color,  and  extruded  into  an  automatic  pack- 
aging machine.    During  the  passage  through  the  machine  the  heavy  cream 
has  its  phase  reversed  and  butter  is  thereby  formed.    This  machine 
offers  possibilities  for  great  improvement  in  sanitation,  in  fat  losses, 
and  in  more  efficient  use  of  labor. 

The  Fritz  machine,  which  is  nianufactured  in  Germany,  is  a  more  com- 
pact machine.    It  is  being  used  principally  in  Germany.    It  takes 
ripened  cream  of  from  33  to  45  percent  fat  content,  passes  it  through 
a  high  speed  churn,  then  automatically  separates  the  buttermilk  from 
the  butter,  and  extrudes  the  butter  into  tubs  or  a  packaging  machine. 
Under  normal  conditions,  the  butter  is  cooled  for  several  hours  before 
printing  and  packaging. 

Cheese  Making  Ifechinery 

Cheese    manufacture,  which  is  an  important  business  in  these 
countries,  has  resulted  in  the  developnent  of  a  considerable  amount  of 
specialized  machinery,  including  a  variety  of  designs  of  power  agita- 
tors.   Multigang  vertical  type  presses  are  found  in  most  plants,  also. 
Some  attention  is  being  given  to  hydraulic  operation.    Large  plants 
are  equipped  with  plate- type  heat  exchangers,  autoiuatic  conveyors,  and 
automatic  turning  and  paraffining  apparatus.    In  Germany,  an  automatic 
continuous- type  cheese  machine  is  being  developed. 
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Ice  Cream  Making  Machineiy 


The  ice  cream  business  is  not  extensive  and  therefore  there  was 
little  ice  cream  making  equipnent  to  be  seen  except  in  particular 
locations.    Denmark  has  some  new  continuous- type  ice  cream  freezers 
of  their  own  maniaf acture . 

In  Great  Britain,  there  are  quite  a  number  of  ice  cream  freezing 
installations.    Several  large  operations  are  being  carried  on,  one  of 
which  is  a  continuous  freezer  to  freeze  ice  cream  and  then  extrude  it 
onto  a  wooden  slab.    The  slab  is  passed  through  a  quick  hardening 
tunnel  operating  at  minus  4-0  degrees  F,,  and  in  about  half  an  hour  the 
hardened  slab  of  ice  cream  is  discharged,  and  run  throxigh  an  automatic 
cutting  and  wrapping  machine.    The  smll,  individually  wrapped  packages 
are  then  ready  for  sale. 

Much  of  the  dairy  equipment  in  the  European  dairy  jplants  is  of  pre- 
war design  and  age.    Much  of  it  is  badly  worn  and  it  is  being  replaced 
with  more  modern  equipment  as  rapidly  as  possible  under  postwar  con- 
ditions. 
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